SCIENCE 





Eprrontat Commrrrer: S. Newcoms, Mathematics; R. S. Woopwarp, Mechanics; E. C. PICKERING, 
Astronomy; T. C. MENDENHALL, Physics; KR. H. Tourston, Engineering; IRA REMSEN, Chemistry; 
J. Lz Contr, Geology; W. M. Davis, Physiography; O. C. MarsH, Paleontology; W. K. 
Brooks, C. HART MERRIAM, Zoology; 8. H. ScuppER, Entomology; N. L. BRITTON, 
Botany; Henry F. OsBoRN, General Biology; H. P. Bowprrcn, Physiology; 
J. S. Brutrnes, Hygiene ; J. MCKEEN CATTELL, Psychology ; 
DANIEL G. ee J. W. POWELL, a 





Farmar, J J UNE 4, }, 1897. 











CONTENTS: 


On Two Forms of Automatic Microtomes : 
SEDGWIcK MINOT 


XII. Deutscher Geographentag. Jena, 1897 : 


CHARLES 


' Slatus of Forest Reservation Policy : B. E. FERNoW..868 


Current Notes on Physiography 
Map of the Geological Survey: The 
Baraboo District, Wisconsin ; Balch on Ice Caves ; 
W. M. Davis 


Ourrent Notes on Anthropology :— 


Ethnography of Madagascar ; Studies in Mayan 
Hieroglyphs ; Psychics in the Study of Man: D. 


Correspondence :— 
The D Discrimination of Species and Subspecies: J. 
A. ALLEN, THEODORE RoosEVELT. Glacial Man 
in Ohio: CLARENCE B. Moore. The Smithson- 
fan Institution and a National University: BEN- 
JaMIN IDE WHEELER. 


— 
. 


Scientific 
Two Outlines of Psychology : 
The Geologie Atlas of the United States............... 882 


JOSEPH J ASTROW. 


Scientific Journals :-— 
The American Journal of Science 
Societies and Academies :— 
Geological Society of Washington: W. F. Mor- 
SELL. New York Academy of Sciences—Section 
ae RicHARD E. Dope. The Torrey 
ub: E.S.Burexss. Boston Society 
of Natural History: Samurt HEeNsHAW. The 
Academy of Science of St. Lowis: WILLIAM 
TRELEASE. 


~ 


MSS. intended tor publication and books, etc., intended 
forreview should be sent to the responsible editor, Prof. J. 


McKeen Cattell, Garrison-on-Hudson, N. Y. 








TWO FORMS OF AUTOMATIC MICRO- 
TOMES. 

Iris proposed to describe two microtomes, 
one of which has already been widely used ; 
the other, on the contrary, has been put on 
the market very recently. The older in- 
strument may be known as the ‘ automatic 
wheel microtome ;’ the new one has been 
named the ‘ precision microtome,’ and is 
also planned to work automatically. 

A microtome is an instrument of pre- 
cision, which implies that it must be treated 
with extreme delicacy and kept, most 
scrupulously clean. It will be found 
usually, when complaint is made against a 
microtome, that the complaint is misdi- 
rected and ought to be, not against the 
machine, but against the owner. A modern 
microtome necessarily has’ several adjust- 
ments, every one of which must be exact 
and secure. If any one of them is imper- 
fect and insecure; if any of the movable 
parts are allowed to become corroded, or 
gummed up with oil, or loose, or clogged 
with dust or dirt of any kind, the micro- 
tome will not and can not work as an in- 
strument of precision. 

The knife used for cutting ought to be 
regarded as an integral part of the micro- 
tome, and as its most delicate and easily in- 
jured part. In accordance with this view, 
there has been added a description of a new 
form of knife, which offers certain substan- 
tial advantages. 
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I, THE AUTOMATIC WHEEL MICROTOME 

This instrument was designed in 1886 
and was first made by G. Baltzer, the 
trusted instrument-maker of Professor Carl 
Ludwig. Baltzer, who died recently, con- 
tinued for many years to furnish apparatus 
for the Physiological Laboratory in Leipzig, 
and had, therefore, unusual experience in 
the practical construction of new instru- 
ments. The first automatic microtome 
made by him is still in active service in my 
laboratory. Experience suggested various 
minor improvements, which have contrib- 
uted to render the microtome more accu- 
rate and more convenient. Besides the 
changes which I have introduced, there 
have been several proposed by Professor 
Wilhelm His and by Dr. Spalteholz, which 
have proved especially valuable. It is re- 
markable that very few available sugges- 
tions have been. made by the mechanics 
who have manufactured the machines 
hitherto. The most important change, I 
consider, to have been the increase in the 
heaviness of the construction, for it secures 
greater rigidity, a quality of great impor- 
tance when very thin sections are desired. 

Mr. Francis Blake, of Weston, Massachu- 
setts, is engaged in improving the mechani- 
cal construction of the instrument. The 
changes proposed by him will prove, I 
think, of great value. 

The automatic microtome is now made 
in Boston, by the Franklin Educational 
Company; Leipzig, by E Zimmerman ; 
Paris, by E. Cogit ; Cambridge, England, 
by the Cambridge Instrument Company. 

Over two thousand are now in use. I 
believe that the instruments are in all cases 
well made. I have not, however, had an 
opportunity of testing myself those made in 
England. The first instruments made in 
America were not wholly satisfactory, but 
I believe them now to be made in this 
country fully as well as elsewhere, and 
there are certain details in the American 
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design, as at present followed, which render 
it,in my judgment, preferable to the Euro. 
pean models. The illustrations give two 
views of the American microtome, as now 
made. The general principle of the instru. 
ment is to keep the knife fixed, and to move 
the object to be cut in a vertical direction, 
supplying it to the knife by an automatic 
feed. The knife is carried by two upright 
standards, united by two cross bars ; in the 
American microtome these are all a single 
casting ; inthe German they are four sep- 
arate pieces screwed together, and, there- 
fore, less securely rigid. The two uprights 
can be adjusted.as to their distance from 
the object to be cut. The object, imbedded 
in paraffine, is attached to a brass plate, 
which can be securely clamped at any de- 
sired angle in the machine. The motion of 
the apparatus is imparted by a wheel, which 
may be turned by hand, or by a water or 
electromotor, but the hand-power is the 
most satisfactory. The wheel is made con- 
siderably heavier and is better balanced in 
the American model than in the others, so 
that the machine works more smoothly and 
evenly to the sensible improvement of the 
cutting. The wheel turns the axle to which 
it is attached, and at the opposite end of 
the axle is a crank working a slide, which 
raises and lowers the vertical carriage. 
This carriage is held by adjustable gibs 
against the vertical ways; it carries on the 
side toward the knife the object-holder, with 
its adjustments to fix the plane of the sec- 
tions; it also carries the horizontal micro- 
tome screw. The head of the micrometer 
screw is a tooth-wheel, each tooth cor- 
responding to a feed of zi, mm. The 
screw is turned by a pawl, which acts upon 
the toothed-wheel; the pawl is worked, as 
may be readily seen in Fig. 2, by the ver- 
tical motion of the carriage, and the number 
of teeth caught at each rise of the carriage 
may be varied mechanically from one to 
six, The American form of pawl is simpler, 
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more certain and accurate, and less liable 
-to get out of order than the foreign form. 

The Zimmerman microtomes are of a very 
high grade of workmanship, and I can 
recommend them with confidence, having 
thoroughly tested them. The Cogit micro- 
tome also appeared to me thoroughly good, 
but I have had no opportunity to test one 
by prolonged use. Zimmerman has added 
to the microtome, as made by him, an at- 
tachment to give a feed of 0.001 mm., but 
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The automatic wheel microtome will 
cause only vexation and disappointment if 
it does not receive the utmost care. I will, 
therefore, mention the most necessary pre- 
cautions. The following are of the first 
importance : 

1. Keep the microtome perfectly clean To 
accomplish this, not only must all dust be 
removed, but also no oil which has become 
thick or gummy must be allowed to re- 
main. A special risk comes from the paraf- 


Fig. 1. 


it seems to me that the addition is of slight 
value, since the accuracy of the instrument 
cannot be carried so far, because with ver- 
tical ways the precision of movement cannot 
be made so great. No doubt such sections 
(of 0.001 mm.) can be made with the ma- 
chine, but if the object offers any difficulty 
from its size or its hardness the machine 
will fail. For very fine work another type 


of microtome is called for. 





fine, small bits of which are very apt to fall 
upon the instrument, and if they are per- 
mitted to lodge on any of the movable parts 
they may easily cause serious injury and 
will certainly prevent even section-cutting. 
Extreme cleanliness is indispensable, and - 
to better secure it the microtome should 
always be covered when not in actual use. 
2. Keep the microtome perfectly oiled. All 
the movable parts must be well lubricated 
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with clean, fresh oil. The micrometer 
screw should be oiled with porpoise oil, 
which will last for months. For the other 
parts a light paraffine oil may be used. I 
have found that which is known to the 
trade as No. 40 suitable. 

3. All the permanent adjustments must be per- 
fectly set. Of the permanent adjustments 


there are two which require more or less 
constant attention: First, the movable gib, 
by which the carriage is held against the 


vertical way ; that gib should fit as tightly 
against the way as is compatible with the 
free running of the apparatus. If this is 
not done no satisfactory sections can be ob- 
tained, because the action will be irregular. 
Second, the split-ring around the neck of 
micrometer screw must be tightened suffi- 
ciently to prevent any back-lash, but not 
enough to make the screw hard to turn. 

4, All the changeable adjustments must be 
absolutely firm. In order to attach the par- 
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affine plate to the movable carriage there ig 
a triple clamp, so constructed as to allow - 
independent movements in three directions, 
The three screws of the clamp must all be 
tightened, and novices must remember that 
a metal screw cannot be tightened with the 
first turn, but that after a minute or so it 
can be tightened a little more. The knife 
is held by two screws, which must also be 
doubly tightened to ensure the knife being 
firmly held. In my experience with stu- 


dents, it seems to me that about nine-tenths 
of the failures to get satisfactory sections 
are owing to the neglect of the proper 
clamping either of the knife or the object- 
holder, or both. 

5. Avoid cutting on days when the sections 
become highly electrified. Everyone who has 
done much section cutting of objects im- 
bedded in paraffine has encountered the 
difficulty of handling sections which have 
been electrified during the cutting, for the 





June 4, 1897.] 


sections will then jump at any neighbor- 
ing object, especially of metal, and adhere 
to it obstinately. Sometimes the force is 
sufficient to break a ribbon of sections, 
which will then snap at the microtome and 
in an instant be clinging to it in a hopeless 
snarl. The amount of electrification varies 
from day to day, and there are fortunately 
days during which the phenomenon is ab- 
sent. Usually damp days are the best. 
The cutting of any valuable object should 
be reserved for one of the favorable days. 
By laying an inclined plane, some ten inches 
long, of wood or cardboard, with its upper 
edge under the knife and its lower edge 
resting on the table, it will be found that 
the ribbon of sections, even if electrified, 
can be handled with comparative safety, for, 
even if the sections are drawn down by the 
electrical attraction, they will lodge upon 
the plane and usually will become either 
twisted or entangled. 


Il. THE PRECISION MICROTOME.* 


The first object of a microtome is to make 
sections of even and known thickness ; the 
second object is to make a sections in large 
numbers of uniform thickness; the third 
object is to make sections rapidly. Finally, 
in recent years, there has been a growing 
and justified demand for microtomes to 
make good sections of extreme thinness, if 
possible not over one five-hundredth of a 
millimeter or two microns (0.002 mm.). 
Sections of such tenuity and even possibly 
of less thickness have been made hitherto 
with the microtomes now in use, and I have 
not infrequently encountered the statement 
that the requisite precision was already 
secured by one or another pattern of micro- 
tome. In looking at such sections I have 
observed in a number of cases that they 

*This instrument has been shown at Paris, Liver- 
pool and before the Society of Morphologists at Bos- 
ton. See Comptes Rendus Soc. Biologie, Paris, 1896, 
Juin, p. Report British Assoc. Adv. Sci., Liverpool, 
1897, p. 979. ScIENcE, N.S., Vol. V., p. 106. 
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were much thicker than they were stated 
to be, and have learned upon inquiry that 
the scale of the microtome was unknown to 
the operator. In other cases the sections 
appeared to be really as thin as stated, but 
such as I have seen were invariably of 
minute objects, which offered no real diffi- 
culty to fine sectioning. I do not think 
any form of microtome hitherto constructed 
can be relied upon to yield sections 0.002 
mm. thick of objects that are of even mod- 
erate size or that offer much resistance. 
The first step was to gain a more definite 
notion of the practical hints of admissible 
error. Now, upon trial it was found that 
sections which vary more than one-tenth 
from their supposed thickness can, in the 
case of stained animal (vertebrate) tissues, 
be readily recognized by the naked eye as 
uneven. Hence, it is obvious that the thin- 


ner the section the less must be the amount 
of absolute error in the cutting. For ex- 
ample, an error of 0.0002 mm. is the maxi- 


mum admissible for sections of 0.002 mm. 
(500 to a millimeter), though a much 
greater error would not be noticeabie in 
sections of 0.02 mm. Applied to the micro- 
tome this means that a roughly made in- 
strument is sufficient for thick sections, but 
the most perfect construction is necessary 
to secure a microtome for fine cutting. Be- 
sides, for greater mechanical perfection, a 
new microtome should also strive to be so 
constructed as to be suitable for both dry 
(paraffne) and wet (celloidine) cutting. 

It seemed to me that progress might be 
made on the basis of the following principles: 

First: The object should be supported 
directly under the knife, and upon a car- 
riage with a broad base. 

Second: The carriage should move upon 
a horizontal way below the knife. 

Third: The object should be fed to the 
knife by a vertical micrometer screw, which 
should be arranged to work automatically. 

Fourth: The knife should be firmly 
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clamped at both ends upon a rigid frame, 
the frame to be made square so as to allow 
the knife to be placed in any desired po- 
sition or at any desired angle. 

Fifth: A cup, with a drainage tube, to 
be placed under the object-holder to collect 
alcohol and prevent its falling, while the 
apparatus was in use for wet-cutting, upon 
the gears or ways beneath. 

About two years ago I consulted with 


Yi 
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has certainly spared neither time nor pains 
to secure a good result. 

In designing the new microtome precision 
was made the prime object. The usual 
sources of error are: (1) in the bending of 
the knife; (2) the yielding of the object 
to be cut, chiefly because it is at the end of 
an arm which acts as a lever; (3) the 
‘jumping’ of the sliding gear. All these 
defects are at. their maximum in the Rivet 


a 
N 
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Mr. Edward Bausch in regard to the pro- 
jected microtome, and we have worked in 
collaboration to solve the many problems 
involved in the practical application of the 
five principles enumerated. Itis a pleasure 
to state that Mr. Bausch has contributed in 
many and in essential ways to the plan of 
the microtome, and its successful production 
is largely due to his zealous interest. He 


type of microtome, of which the best known 
form is the Heidelberg or Thoma-Jung. 
It is believed that in the new microtome 
these three sources of error are materially 
diminished. 

The accompanying illustration, Fig. 3, 
affords a general view of the Precision Mi- 
crotome. The uppermost part of the mi- 
crotome is a square frame heavily made 





June 4, 1897.] 


of cast iron. The knife is held by two 
clamps, which can be fastened at any point 
in the slots upon the upper part of the 
square frame, so that the knife may be 
either at right angles or at any desired in- 
clination to the direction of the draw in 
cutting. As the knife blade is thick and 
strong, and is clamped at both ends, the 
cutting edge is rendered almost immovable. 
Underneath the knife-bearing frame are the 
two horizontal ways, upon which runs the 
sliding carriage. It will be noticed that 
the general construction of the whole ma- 
chine resembles in principle a lathe-bank. 
The carriage itself is a broad platform with 
a raised rim; by its size the danger of tilt- 


ing in any direction is rendered small ; 


the raised rim serves to retain the alcohol, 
which drips from the specimen above and 
prevents its falling upon any of the working 
gear; from the surface of the carriage the 
alcohol is drained off by a tube, which, 
being upon the further side of the instru- 
ment, is not shown in the engraving. The 
object-holder is a square box, and is so de- 
vised that it can be readily lowered or 
raised, and renders it easy to adjust the 
plane of the section after the object has 
been clamped in. As the object-holder is 
supported firmly immediately under its own 
center, the possible leverage.is minimized. 
The object is raised by a micrometer screw, 
which works with a vertical tube which 
descends from the middle of the carriage 
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between the two horizontal ways. At the 
bottom of the screw there isa large toothed- 
wheel, which is utilized to feed the screw 
automatically. The toothed-wheel is turned 
either to the right or left, as desired, by 
means of the lever, the long handle of which 
is seen projecting at the bottom of the 
figure. The figure also shows the lever 
resting against a vertical bar. When the 
carriage is moved the micrometer attach- 
ment and the lever are moved along with 
it, and when the lever strikes against the 
vertical bar it is forced to turn the toothed- 
wheel and so work the feed of the apparatus. 
It will be noticed that the vertical bar is 
borne upon an arm, which can be slid to 
and fro upon the body of the microtome 


al 
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and clamped at any point as wished. By 
these means the lever can be set in action 
at any desired point of the excursion of the 
movable carriage. 

The arrangement for the automatic feed 
is similar to that employed in de Groote’s 
microtome. As modified for the needs of 
the ‘ Precision Microtome,’ the device seems 
to me to leave little to be desired on the 
score of either convenience or accuracy. 
Figure 4 gives the plan of the arrangement. 
The following description of the feed was 
drawn up by Mr. Bausch : 

‘The feed arrangement consists of a 
micrometer screw, having pitch of 0.5 mm., 
which elevates the object-holder. 

‘The motion of the screw is transmitted 
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to the object-holder through a triangular 
bar, moving smoothly but firmly in a tri- 
angular channel, all lateral motion being 
eliminated by means of a wedge. 

‘¢ The construction of this part is exactly 
the same as that used in the fine adjust- 
ment of the microscope. (The triangular 
bar, wedge and bearing are shown in sec- 
tion in the figure. ) 

“ The micrometer screw is provided at its 
lower extremity with two metal discs in 
contact, each having one hundred serra- 
tions, the acute angles of the upper disc 
pointing to the right, and those of the 
lower to the left. The dises are revolved 
by means of the lever A, which is pivoted 
loosely on the axis of the micrometer screw, 
and which is provided with a pawl, F. F 
is actuated by the small lever shown on the 
upper surface of A, so that when the actu- 
ating lever is thown to the left, F engaged 
the teeth of the upper disc, and motion of 
A to the right elevates the object. The 
spring rachet, E, prevents any backward 
motion of the screw head and may be dis- 
engaged by means of the thumb screw 
shown. 

‘“* After the screw has been fed up to its 
greatest extent it is quickly returned by 
moving the actuating lever to the right, 
when a small pawl, not shown in the figure 
because beneath the lever, engages the 
teeth of the lower disc, and motion of A to 
the left depresses the object carrier. The 
amount of elevation of the object is con- 
controlled in an entirely automatic manner. 

“‘ The stop I is a rigid attachment and is 
provided with an index, H. C is a gradu- 
ated dise pivoted around the axis of the feed 
and movable by means of the lever, B. Two 
graduations on C correspond to one of the 
notches on the dise of the micrometer 
screw. 

‘* Beginning at zero of the scale, the cir- 
cumference of C has an inclined plane for 
the following purpose : 
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“The dise C being set so that the number 
indicating the desired thickness of section 
is opposite the index, the stop post of A is 
held against the stationary stop, I, by the 
long spring ; F engages a tooth of the upper 
dise. If now the lever A is moved to the 
right, F will continue to engage the tooth 
of the dise until the guide post, L, comes in 
contact with the inclined plane on the mar- 
gin of C, which disengages the pawl, F, 
from the tooth of the dise exactly at the 
zero point of the scale. It will thus be seen 
that no matter how far A may be moved, 
F will act only through a certain prescribed 
distance, governed by the position of the 
dise C, and that the amount of elevation of 
the object is definitely indicated by the 
position of H on the scale. 

“The operation of the feed arrangement 
may be made either automatically or by a 
separate movement of A by the hand; the 
former for serial and ordinary sectioning ; 
the latter for very thick sections or for sec- 
tions of irregular thickness. 

“‘ If automatic feed is desired, the sliding 
stop on the base of the microtome frame 
(see figure) is adjusted to act as a stop for 
A, earrying it through the required are, 
when the sliding carriage is moved forward 
and backward for cutting the section. 

‘“ When the hand feed is used, the adjust- 
able stop may be slid back out of the way, 
or removed from the instrument altogether. 

“The advantages of this feed may be 
summed up, as follows: 

“* Simplicity. 

“ Great accuracy. 

‘* Short feed (distance object is elevated by 
movement of one tooth of the disc, being 2 
microns). 

“The feed entirely independent of 
amount of motion given to feed lever, A. 

“ Convenience of setting for any desired 
thickness. 

‘“* Automatic or hand feed at will. 

“Object elevated when object carrier is 
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being returned to position to begin cutting 
and after the object has passed under the 
knife. 

“ Ease with which feed screw may be re- 
turned when fed up to its full limit.” 


ul. A NEW FORM OF MICROTOME KNIFE. 


To satisfactorily sharpen a knife for fine 
section-cutting is a diffiulty, which we all 
have learned to estimate as serious. The 
valuable article by Moll on sharpening 
in the Zeitschrift fiir Wissenschaftliche Mikro- 
skopie in 1892 (Bd. IX, p. 455) called my 
attention to various possibilities, and at my 
request Dr. F. S. DeLue tested a number of 
methods. These tests resulted in the adop- 
tion of plate glass and diamontine powder 
mixed with water as the best means of se- 


curing a satisfactory cutting edge. Plate 
glass seems to have been used from time to 
time, and is especially recommended by 
Moll. The use of diamontine powder was 
suggested by Dr. Lotze (Johns Hopkins 
Hospital Bull., Dec., 1894). 

Having at command a. satisfactory 
method of sharpening, it soon became evi- 
dent that the knives should have a form to 
which that method could be applied con- 
veniently. It was necessary that the knife 
should be: 1, rigid; 2, slightly hollowed on 
both sides ; 3, of such shape that it could 
rest its whole length on a plane surface ; 4, 
that there should be no edge to be sharp- 
ened, except such as could be used for actual 
cutting. These four requirements are met 
by the pattern illustrated in Fig. 5, already 
made in two sizes, the larger being intended 
for the ‘ Precision,’ the smaller for the ‘ Auto- 
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matie wheel’ microtome. In both knives the 
essential features are the same, the propor- 
tions only being different. The larger knife 
is 330 mm. long; its cutting edge is 185 
mm. long, and it is 12 mm. thick at the 
back. The smaller knife is 160 mm. long; 
its cutting edge 85 mm. long, and it is 10 
mm, thick at the back. These knives have 
the handles of the same cross section as the 
blade; they are alike on both sides, being 
slightly concaved. A knife of this pattern 
can be laid upon a glass plate, upon which 
a little water with diamontine has been 
rubbed; the knife rests upon its cutting 
edge and upon its back edge, and may be 
perfectly sharpened without any special 
technical skill by simply passing the blade 
to and fro, resting alternately first on one 


side, then on the other, until the entire edge 
is completely polished. 

The knife is then removed, thoroughly 
cleaned, the glass plate also cleaned and the 
edge finished by polishing on the glass plate 
with water only. The glass plate by itself 
will remove any wire edge which may be 
left by the diamontine powder. 

It often requires considerable time to get 
the first edge on a new knife, for the knives 
as furnished by the manufacturers are never 
quite straight, but after the edge has been 
once obtained it is easily kept in condition, 
provided that it is not allowed to become 
nicked or dented through careless handling. 

There is one precaution in the use of this 
method of sharpening which cannot be 
taken too conscientiously, namely, to keep 
the glass plate while in use absolutely free 
from dust and dirt of every description ; 
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the glass itself must be kept absolutely 
clean, only filtered water to be put upon it, 
and the diamontine must invariably be pro- 
tected from the dust. 

A knife is sharpened when its edge ap- 
pears smooth and straight under a magnify- 
ing power of 40-50 diameters. 

When section cutting began a razor was 
the sharpest of familiar tools, and so it 
happened that for years razors were used 
not only for free-hand cutting, but also for 
microtomes. When knives began to be 
made specially for microtomes the razor 
type of thin blade was followed. We now 
know that the razor is the worst possible 
model for a microtome knife and that the 
chisel pattern is infinitely superior, because 
a thin blade is elastic, while a thick blade 
is rigid. With small objects or soft tissues 
the resistance may be so slight that the 
razor will cut them satisfactorily. Or, 
again, if the sections are thick the error 
of the razor may be unimportant, but for 
very thin sections, or for cutting difficult 
objects, the new heavy type of knife may 
fairly be said to be indispensable. 

CHARLEs SEDGWICK MINOT. 

HARVARD MEDICAL SCHOOL. 


XII. DEUTSCHER GEOGRAPHENTAG, JENA, 
1897. 

Durine the late Easter vacation there 
were gathered together, in the charming 
little university town of Jena, a large num- 
ber of the German Scientists whose work 
touches more or less closely the field of 
geography. When one considers the va- 
riety of subjects represented he must put 
the question : What is Geography ?— What 
has it been in the past and to what future 
fields is the present aspect of the science 
leading. To consider this theme, at length, 
is not the intention of the writer in giving 
a short account of this Congress of German 
Geographers, but he would like to use this 
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question as a connecting thread in the fol- 
lowing lines. 

There were nearly 600 members and as- 
sociates in attendance, making this Geo- 
graphentag the third largest in numbers of 
this series of most successful gatherings. 
Only Berlin and Vienna have had a larger 
attendance, and so it was said that Jena 
should be rated as a city with a million in- 
habitants. All those present were not from 
Germany, as eleven other nationalities 
were represented, these justly famous scien- 
tific gatherings naturally attracting for- 
eigners. The addresses given are of such 
merit and given by such men as to induce 
many to come to hear, but it is not forgot- 
ten by the committees in charge that the 
most important feature of such gatherings 
is to bring the workers in various fields to- 
gether, and to give them opportunities for 
conversation and consultation. The four 
and a half days were very happily arranged 
so as to supply a combination of attractions 
suited to the wants of all. 

Under the presidency of Geheimrath 
Neumayer the members were led to con- 
sider the investigation of the region of the 
South Pole, and were shown that while 
very little in the way of actual exploration 
had been done by the commission, which was 
appointed at the XI Deutschen Geographen- 
tag in Bremen, still a large amount of ma- 
terial had been collected, and the way was 
being prepared for pioneer work in this 
little mapped region. Outline cartography, 
or the separation of land from water areas, 
is one of the early stages of geographic 
seience. It is naturally followed by expe- 
ditions over land in the less known por- 
tions of the continents. This second phase 
of the science was-represented at Jena by 
the three following papers: Expedition to 
Central Brazil, by Dr. Herrmann Meyer, of 
Leipzig; German Investigations in Asia 
Minor, by Dr. Heinrich Zimmerer, of Min- 
chen; Journey through Syria and Ana- 
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joila in 1895, by Roman Oberhummer, of 
Minchen. Many interesting items of geo- 

phic news were brought back by these 
travelers, but they will not be enumerated 
here, for this sketch cannot go into many 
details. Let us, therefore, note the meth- 
ods of the present explorations as contrasted 
with those of the past. When there were ex- 
tensive areas of unexplored territory it was 
most inviting for an ambitious man to at- 
tempt to cover as much area as possible. 
How thin a covering of the ground was 
made by these early travelers is well known 
by any one who has tried to find out some 
particular thing from the accounts of their 
journeys. The modern traveler must study 
in more detail a given area of smaller di- 
mensions, or take up some special problem 
ina larger area. An example is seen in the 
minute ethnographic studies made by Dr. 
Meyer in the interior of Brazil. 

In America one is apt to look upon the 
work of the schools in Prussia as so far 
ahead of American schools in methods of 
teaching geography as to be almost a 
model to be followed ; but the exceedingly 
suggestive paper of Oberlehrer Fischer, of 
Berlin, made his audience feel that there 
was much cause for instant improvement in 
the work of the teachers of geography in 
Prussia. The very valuable statistical 
tables presented by Mr. Fischer will shortly 
be published in a separate pamphlet with 
the text. Professor Dr. W. Sievers out- 
lined a plan of extended excursions with 
students to teach them geography by a 
closer examination of typical forms in 
various regions. For. the universities of 
middle Germany he suggested three trips 
in successive years, one to the coast, the 
second to the highland, and the third to 
the Alps. Professor Dr. J. Palacky, of Prag, 
spoke of the importance of an herbarium 
arranged according to geographical distri- 
bution of plants for the teaching of geo- 
graphic botany. 
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One morning was given up to the discus- 
sion of the Geophysical problems of earth- 
quakes and magnetism. Professors Ger- 
land, of Strassburg, and Supan, of Gotha, 
led the former, and Drs. Ad. Schmidt, of 
Gotha, and E. Naumann, of Miinchen, the 
latter. Many others took part in the dis- 
cussion. Professor Supan outlined a plan 
for the more systematic observation and re- 
cording of the local and more widespread 
earthquakes. Governmental aid is to be 
asked in the carrying out of some such 
plan. These problems bordering upon 
physics and geology would hardly be con- 
sidered geographic in America. As one 
man expressed it at Jena, “ The subjects 
of earthquakes and magnetism are con- 
sidered under geography in Germany only 
because they belong nowhere else.’”” Many 
other subjects from various sciences may be 
made geographic by considering them in re- 
lation to their distribution over the earth. 

There were three papers in the field of 
biologic geography: ‘ Australian Fauna,’ 
by Professor Dr. Semon, of Jeng; ‘The 
distribution of the various animals used in 
transportation and their dependence upon 
geographic conditions,’ by Dr. Ed. Hahn, 
of Liibeck; ‘The animals upon the island 
Borkam, particularly in regard to impor- 
tant observations for the geographic distri- 
bution of animals,’ by Professor Dr. O. 
Schneider, of Dresden. Professor Semon 
presented tables showing the proportions 
of species living only in Australia and those 
living also in other neighboring lands. Dr. 
Hahn made a most interesting presentation 
of the marked geographic control shown in 
the distribution of the various beasts of 
burden in use in different parts of the world. 
Professor Schneider pointed out the impor- 
tance of making a thorough study of the 
species inhabiting the Frisian islands be- 
longing to Germany, before the same are 
connected with the mainland artificially, as 
is contemplated by the government. 
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Profeassr Dr. J. Walther gave the only 
physiographic paper of the week. He de- 
scribed in most picturesque language the 
present forms of the Thiringer horst, and 
showed how much more the form of this 
elevated block, or horst, of the Thiringer 
Wald, is dependent upon the series of north- 
west-southeast faults of late Tertiary to 
recent time than upon the system of the 
eastnortheast-westsouthwest folds of Car- 
boniferous time. Where, however, these 
planed folds of the Erzinian system are res- 
urrected by the stripping off of the Mesozoic 
strata the forms are in great measure con- 
trolled by the earlier made folds, as, for ex- 
ample, in the Cambrian ridge, Lange Berg. 

Mathematical geography was also repre- 
sented by one paper: ‘ The shadow cast by 
mountains and its effect in the Alps and in 
the mountains of middle Europe,’ by Dr. K. 
Peucker, of Vienna. The mathematical 
calculations were too intricate for the 
audience to follow, but the graphic diagrams, 
illustrating the effects of varying trends 
and elevations in different sections, were 
followed attentively. One of the excursions 
was to the immense plant for the manu- 
facture of optical instruments belonging to 
Carl Zeiss, where applied mathematics is 
used to the great advancemert of science. 
The various delicate processes connected 
with the grinding and polishing of the many 
forms of lenses, as well as the forging and 
cutting of the metal portions of the instru- 
ments, were all shown and explained. The 
new tele-objectives for photographing at a 
distance or in places difficult of approach 
were examined, and the wonderful details 
seen in photographs made several kilome- 
ters distant were duly admired. The opera 
glasses with long tubes, capable of being 
extended in any direction in a plane at 
right angles to the line of sight, will no 
doubt be highly appreciated in the United 
States, where theater hats are not as yet out 
of date. 
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The longest excursion of the week was 
made to Weimar, where a special perform- 
ance for the benefit of the members of the 
Geographentag was given in the theater, 
which is under the patronage of the Gross- 
herzog and is closely associated with the 
lives of Goethe and Schiller. The points 
of historical interest in Weimar were 
opened to the guests in the same way that 
they had been in Jena. Among the other 
excursions were those to the battle field of 
Jena, to the Ilm graben, to the Saale val- 
ley, to the glass works, as well as visits to 
the collections in the university, the speci- 
mens brought from various deserts by Pro- 
fessor Walther, the zoological and other 
University departments. Walking parties 
in the beautiful suburbs of Jena and some 
social gathering every evening brought the 
workers in geography into closer touch 
with one another. Geographers as well as 
other men in Germany are particularly so- 
cial and companionable after saying ‘ prosit’ 
over their beer. 

Geography in Germany attracts men. 
The average attendance at the monthly 
meetings of the Gesellschaft fir Erdkunde 
in Berlin is 400-600. The study of the 
earth in its relation to man should attract 
men ; nothing could be more natural. As 
a science, geography should be made more 
systematic; scientific, but clear and simple 
so that children may understand ; compre- 
hensive, since man is so many-sided ; and 
yet trimmed of all irrelevant matter. Let 
us strive toward a high-ideal development 
of geography in America. 

F. P. GULLIVER. 
GEOGRAPHISCHES INSTITUT, WIEN. 


STATUS OF FOREST RESERVATION POLICY. 

By the vote of the Senate, on May 27th, 
adopting the conference report on the Sun- 
dry Civil Appropriation Bill, the United 
States government took one more forward 
step in establishing a forest policy; the 
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adoption of the report by the House of 
Representatives and the signing of the bill 
by the President being a foregone conclu- 
sion. That bill contains an amendment 
(based upon the so-called McRae Bill, the 
measure advocated by the American For- 
estry Assocation) under which the Secre- 
tary of the Interior is authorized to insti- 
tute a forestry service for the forest reser- 
yations which had been established prior 
to the late proclamations by President 
Cleveland and such as may be made here- 
after. These latter reservations, made 
upon the recommendation of the Committee 
of the National Academy of Sciences, have 
by this amendment been suspended, i. e., 
the operation of the proclamations has 
been annulled until March 1, 1898, and 
until that time the lands embraced in these 
reservations are to be returned to the public 
lands open to entry and subject to the gen- 
eral land laws. 

A survey of all the reservations, showing 
the distribution of the forests, by the Geo- 
logical Survey is ordered and an appropria- 
tion of $150,000 made for it, the supposi- 
tion being, although not definitely expressed 
in the bill, that such surveys or sufficient 
portions of them can be accomplished be- 
fore March 1, 1898, and give information 
as to existing conditions which will enable 
the President to entirely revoke or else in- 
telligently modify the boundaries and ex- 
tent of the reservations, power to do so be- 
ing expressly given in the bill. 

This entire legislation is, to be sure, a 
compromise measure and extremely crude 
and imperfect, having been precipitated by 
the strenuous opposition of the Western 
delegates to the reservations made by Mr. 
Cleveland’s order. These, it is claimed, 
have been established hastily, without suffi- 
cient knowledge and discrimination, with- 
out opportunity for interested parties to be 
heard, embodying, at least in some cases, 
large areas that should not reasonably have 
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been included. To the last the Western 
representatives acted as a unit in discredit- 
ing in every way the hasty action of Presi- 
dent Cleveland and his advisors, and in in- 
sisting that the proclamations be uncondi- 
tionally and forever annulled. 

In spite of the crudities and the emas- 
culated condition of the legislation which 
finally saved the reservation policy and se- 
cures the first beginnings of a forestry ser- 
vice, it must be welcomed as such a first 
step, which may gradually be developed 
into a creditable forest administration. 
Thus, while it appeared a misfortune that 
the Committee of the National Academy 
advocated the extension of forest reserva- 
tions before having submitted their report 
on the necessary administration of the same, 
it may have proved a blessing in disguise. 

There is no specific appropriation with 
which to inaugurate the forestry service, 
unless the $90,000 appropriated for Special 
Timber Agents is construed to be applica- 
ble. 

The manner in which the Geological Sur- 
vey will acquit itself of its difficult task of 
segregating the lands which are properly to 
be reserved or excluded from reservations 
which will have to do with ailaying the op- 
position of the Western States and forward- 
ing the establishment of a sound forest 


policy. 
B. E. Fernow. 


CURRENT NOTES ON PHYSIOGRAPHY. 
TOPOGRAPHICAL MAPS OF THE GEOLOGICAL 
SURVEY. 

By recent Congressional enactment, the 
topographic as well as the geologic maps 
and atlases of the U. S. Geological Survey 


may be sold to the public. Heretofore the 
distribution of the topographic sheets has 
been somewhat irregular; and, although a 
few years ago the statement was authorized 
that copies of the maps would be distribu- 
ted toschools for use in teaching geography 
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as long as the printed editions lasted, this 
proved an insufficient means of placing 
them in the hands of the public. They are 
now sold at five cents apiece for small 
orders, or at two cents each in orders of a 
hundred sheets or more, whether for the 
same or for different sheets. Two dollars 
for a hundred maps is certainly a merely 
nominal price. Nine hundred sheets have 
been printed. Lists of the maps may be 
had on application to the Director of the 
Survey. Orders for sheets must be accom- 
panied by money order or cash for the exact 
sum called for. 

Among the newer sheets may be men- 
tioned Lexington and Stromsburg, Ne- 
braska, including parts of Platte river 
sprawling on in tangled channels its sandy 
bed, with dissected uplands on either side 
of its broad valley floor ; Pasadena, Cal., 
showing what appears to be a great allu- 
vial fan spreading out from the base of the 
San Gabriel mountains; Chester, Pa., 
with a number of sub-parallel, transverse 
streams draining the ‘ stripped belt’ of old- 
land marginal to the New Jersey coastal 
plain, as if they had been set on the old- 
land rocks by superposition when the plain 
stretched further inland. Many others are 
of equal interest. The San Mateo, Cal., 
sheet (part of the San Francisco peninsula) 
is notable for the delicacy of its contour 
lines, which appear to show much more de- 
tail than usual and in this respect stand 
in strong contrast with the free-hand con- 
tours on the earlier Fort McKavett, Texas, 
sheet. The same is true of the contrast be- 
ween the irregular contours on the Pueblo, 
Col., sheet, edition of 1896, and the over- 
generalized contours of the same sheet, 
edition of 1891. 


THE BARABOO DISTRICT, WISCONSIN. 
“Tue drift phenomena in the vicinity of 
Devil’s Lake and Baraboo, Wisconsin,” 
(Chicago Journ. Geol., V., 1897, 130-147) 
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is a paper based on field work by students 
of the University of Chicago, under the 
direction of Professor Salisbury. The 
region is one of varied attractions, in- 
cluding the Baraboo ridge, an ancient 
quartzite monadnock on the peneplain 
of pre-Cambrian North America, sub- 
merged and buried in early paleozoic sedi- 
ments, now exposed again by weathering and 
denudation, and thus, like other ancient 
fossil forms, organic or inorganic, presented 
to us for study. The ridge is irregularly tray- 
ersed by the terminal moraine of the 
Green Bay glacial lobe, and the irregular 
path of the limiting drift ridge is the sub- 
ject of special study. Devil’s Lake lies in 
a deep gorge, excavated in preglacial time 
(probably for the most part, Tertiary) 
across the quartzite ridge; the agent of 
excavation being apparently the Wisconsin 
River, now displaced by heavy moraines in 
the gorge. The quartzite ridge was some- 
what sculptured in pre-Cambrian times, for 
its slopes still hold a sandstone filling in 


’ ancient ravines; but we question whether 


the gorge was so largely of ancient origin 
as is implied (p. 141). The greater part 
of its walls are free from sandstone ; and, 
moreover, it would be altogether unlikely 
that an ancient gorge, refilled during 
burial, should have been again discovered 
and occupied by a superposed river. 


BALCH, ON ICE CAVES. 


E. 8. Batcn, lately President of the 
Geographical Society of Philadelphia, has 
for some years made a special study. of ice 
caves, and now presents a summary of his 
observations and researches (Ice caves and 
the causes of subterranean ice, Journ. 
Franklin Inst., Philadelphia, March, 1897). 
The popular belief that ice forms in these 
caves only in summer is combatted. This 
idea seems to be based on the fact that in 
summer the air of a cave feels cool, while 
in winter it feels warm ; but this is only by 
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way of contrast with the external air, and 
not at all indicative of actual temperatures. 
Caves are coldest in winter, but if no water 
then enters, the formation of ice is delayed 
until milder weather outside thaws the 
surface ice orsnow. The fact that ice caves 
are unknown in regions where the ordinary 
winter temperatures is not below freezing is 
taken to prove that their true cause is the 
most manifest one, and that the ice is not 
due to reduction of temperature by evapora- 
tion, and especially that it has nothing 
whatever to do with a lingering of the 
glacial period underground. Further de- 
tails are promised in a later publication. 


W. M. Davn. 
HARVARD UNIVERSITY. 


CURRENT NOTES ON ANTHROPOLOGY. 
ETHNOGRAPHY OF MADAGASCAR. 


Two interesting articles on the above 
subject may be compared, with special 
reference to the ethnic position of the 
Hovas. 

The one is by Mr. W. L. H. Duckworth 
and appears in the Journal Anthropological In- 
stitute, February, 1897, on some skulls from 
Madagascar in the Museum of Cambridge 
University. His conclusion from his very 
careful measurements is that the Hova 
skull finds its counterpart in the Borneo, 
therefore Malay type, while those from the 
Betsileo and Betsimisaraka tribes have 
marked African traits. 

This is in accordance with the general 
opinion that the Hovas are of Malayan ori- 
gin. Yet Professor Letourneau, in the Bul- 
letin of the Paris Anthropological Society, 
throws overboard all the evidence, linguis- 
tic and physical, which attaches the Hovas 
to the Malayan stock, and claims them as 
purely African, along with the other na- 
tives of the island. His arguments are too 
hasty to carry conviction, and it cannot be 
said that he has seriously shaken the pre- 
vailing opinion. 
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STUDIES IN MAYAN HIEROGLYPHS, 


Two short but valuable articles have re- 
cently been published by Dr. Forstemann ; 
the one, the sixth number of his series 
‘Zur Entzifferung der Mayahandschriften ;’ 
the other a paper in Globus, Bd. LXXI., 
No. 5. The latter takes up eight glyphs, 
and sets forth their relations in the Dresden 
Codex, and suggests what they mean, or, 
what they cannot mean, for the logical pro- 
cess of exclusion is here of great use. 

In the former article he examines the 
passage of the Dresden Codex which covers 
the upper thirds of pages 31 and 32. There 
is evidence, which he mentions, that to the 
writer of the Codex this was an important 
paragraph. It deals with large numbers, 
and not with past or present, but future 
time. It can, therefore, be nothing else 
than a prophecy or forecast. What was 
connected with such a calculation can now 
be only surmised, as this portion of the 
literature was transmitted orally. Inci- 
dentally (p. 4) it is shown that the calcu- 
lations of the Dresden Codex date from an 
epoch anterior to those found on the latest 
sculptures of Copan. 


PSYCHICS IN THE STUDY OF MAN, 


Norutne could be more proper than to 
include in an anthropological library the 
‘Proceedings of the Society for Psychical 
Research,’ although it has a queer repute 
for ghost hunting, etc. The address of its 
President, William Crookes, F.R.S., is a 
pamphlet well worth reading and thinking 
about by the most physical anthropologist. 
It is a study of the effects of environment 
on man, considering how the world would 
look to him if he was the size of a mite, or, 
on the other hand, as tall as a tree; how he 
could be influenced by an increase or de- 
crease in the power of gravity, and what 
might happen to him if he could manage 
to perceive the millions of vibrations which 
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now pass through him without his knowing 
anything about them. 

Such studies ought, indeed, to be the 
foundation of the science of man, involving, 
as they do, the recognition of his limitations 
and also his incalculable capacities. It 
is foolish for scientific men to reject or neg- 
lect them on the ground that they are 
‘ visionary’ or ‘spiritualistic.” What we 
want is to pursue knowledge in every di- 
rection, and to its limits, if we can. 

D. G. Brinton. 

UNIVERSITY OF PENNSYLVANIA. 


NOTES ON INORGANIC CPEMISTRY. 

In many of the acids, especially of the 
less strongly negative elements, the oxygen 
may be replaced in whole or in part by 
fluorin, a pair of fluorin atoms taking the 
place of each oxygen atom. This is true of 
the borates in the third group, ali the acids 
of the fourth group except the carbonates, 
the vanadinates, columbates, tantalates, 
arsenates and antimonates in the fifth 
group, the chromates, molybdates, tungs- 
tates and uranates in the sixth. Attempts 
have been made by Weinland and Lauen- 
stein to enlarge this list and their results 
are given in a recent Berichte. 

By the action of hydrofluoric acid on the 
iodates, difluoriodates were formed, of the 
formula KIO,F,, NaIO,F, and NH,IO,F,,. 
These salts are comparatively stable when 
dry, but are decomposed readily by moisture. 
Efforts to form fluo-periodates, fluo-manga- 
nates and fluo-tellurates have thus far been 
unsuccessful. 

The ordinary cadmium sulfate crystallizes 
with 8/3 H,O, while the sulfates of magne- 
sium, zinc, iron, nickel, cobalt and manga- 
nese contain seven molecules of water of 
crystallization. Cadmium sulfate, how- 
ever, forms double sulfates isomorphous 
with the double sulfates of the others. 
Mylius and Funk have just succeeded in 
obtaining a cadmium sulfate with the nor- 
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mal amount of water. A solution of the 
salt, saturated at 70° is suddenly cooled 
to —20°, and by agitation a cryohydrate 
crystallizes out. When the temperature is 
then allowed to slowly rise, the cryohydrate 
melts, but leaves a granular deposit of 
crystals sometimes several millimeters in 
length, of CdSO,, 7H,O, cadmium-vitriol. 
The crystals are, however, very unstable. 


THE same Berichte contains two additional 
papers by Professor Sdderbaum, of Gothen- 
burg, on the acetylid of copper. It was re- 
cently mentioned in this column that he 
had formed a complex compound by the ac- 
tion of acetylene on an ammoniacal solution 
of copper sulfate. He now shows that by 
carrying on the action in quite dilute solu- 
tions in the cold, the precipitate contains 
two atoms of carbon for every atom of cop- 
per, and he takes as its formula C,,Cu,,, H, 
O. The substance is similar to the one 
formerly described as obtained in a hot so- 
lution, but is rather more explosive, and 
the humus-like compound formed by its 
treatment with acids is richer in carbon. 
Professor Séderbaum proposes this method 
for the quantitative estimation of copper, as 
well as its quantitative separation from zinc. 


A new element, Bythium, is announced 
in the Electrochemische Zeitschrift by Theodor 
Gross. A fused mixture of silver sulfid 
and silver chlorid is electrolyzed in a nitro- 
gen atmosphere, using platinum electrodes 
free from iridium. In the melt is found a 
dark gray powder, insoluble in aqua regia 
and in ammonia. Fused with alkaline car- 
bonate it gives a melt soluble in hydro- 
chloric acid, from which hydrogen sulfid 
givesa brown precipitate. The yield of the 
new substance is 5% of the original sulfur 
used. From the fact that there is a corre- 
sponding loss of sulfur, the author considers 
that this bythium is formed by the decom- 
position of sulfur, though he admits that 
since there is a small (3%) loss of chlorin 
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in the electrolytic reaction, it is possible 
that bythium may be formed by the decom- 
position of chlorin. An atomic weight de- 
termination will be looked for with interest. 
J. L. H. 


SCIENTIFIC NOTES AND NEWS. 

THE committee on international mails of the 
postal congress has decided that natural history 
specimens and articles for scientific collections 
be admitted to the mails as samples. This will 
permit of their being sent at the rate of one 
cent for every two ounces, whereas at present 
it is necessary to pay five cents for each half 
ounce or fraction thereof. It will be remem- 
bered that this amendment to the regulations 
of the Universa! Postal Union was proposed at 
the Leiden meeting of the International 
Zoological Congress at the instance of Dr. 
Charles Wardell Stiles, and its adoption has 
been urged by many men of science and scien- 
tific associations. 

In the House of Commons, on May 27th, the 
President of the Board of Trade, Mr. C. P. 
Ritchie, introduced a bill to legalize the metric 
system of weights and measures. 


Two fine specimens, male and female, of the 
tare West Indian seal (Monachus tropicalis, 
Gray) have been received at the National 
Zoological Park. They were captured on the 
llth of May on Campeche Bank, southern part 
of the Gulf of Mexico. 


On the occasion of a recent excursion of the 
geology classes of the University of Alabama, 
in charge of Professor Eugene A. Smith, the 
public spirit and liberality which are character- 
istic of the authorities of the Louisville and 
Nashville Railroad, were exemplified in placing 
at the disposal of the class a special train, by 
means of which the boys were enabled to visit 
all the mines, quarries and other places of in- 
terest along the mineral branch of this great 
system. 

THE will of the late Judge John Lowell, of 
Newton, Mass., gives $3,000 to the American 
Academy of Arts and Sciences. 


Ir is reported that some of the heirs at law 
are contesting the will of the late Alfred Nobel, 
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and that this will delay the distribution of the 
great prizes established by him. 

By the will of the late Charles F. Lawrence 
the town of Pepperell, Mass., receives $100,000 
for the establishment of a library and art gal- 
lery. ‘ 

THE Council of the Royal Society has recom- 
mended for election the following fifteen candi- 
dates: Dr. Robert Bell, Assistant Director of the 
Geological Survey of Canada; Sir William 
Broadbent, a London physician and neurologist; 
Dr. Charles Chree, Superintendent of the Kew 
Observatory; Mr. H. J. Elwes, known for his 
contributions to ornithology and entomology ; 
Dr. J. S. Haldane, lecturer in physiology at 
Oxford; Dr. W. A. Haswell, professor of zool- 
ogy in the University of Sydney; Mr. G. B. 
Howes, professor of zoology in the Royal Col- 
lege of Science, London; Dr. F. 8. Kipping, 
known for his researches in chemistry; Mr. G. 
P. Mathews, professor of mathematics in the 
University College of North Wales; Mr. G. R. 
M. Murray, the botanist; Mr. F. H. Neville, 
the physicist; Dr. H. A. Nicholson, professor of 
natural history in the University of Aberdeen ; 
Mr. J. M. Thomson, professor of chemistry in 
King’s College; Mr. F. T. Tranten,the physicist, 
and Mr. H. H. Turner, professor of astronomy 
at Oxford. 

Tue American Philosophical Society, of Phil- 
adelphia, has elected the following foreign mem- 
bers: Lord Lister; Professor H. C. Réntgen, 
Wirzburg; Dr. Fridtjof Nansen; Professor 
Theodor Tschernyschew, of the Geological 
Survey of Russia, and Professor A. Karpinski, 
Director of the Geological Survey of Russia. 

Dr. A. FISCHER VON WALDHEIM, professor 
of botany in the University of Warsaw, has 
been appointed Director of the Botanical Gar- 
dens of St. Petersburg. 

Ir is proposed to erect a monument to tho 
late Professor Anatole Bogdanov, the eminent 
Russian anthropologist and naturalist, and at 
the same time to endow a prize for scientific 
work in Moscow University to bear his name. 

AT the annual meeting of the Brooklyn In- 
stitute on May 28th Professor Shaler, of Har- 
vard University, made an address in memory of 


Agassiz. 
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PROFESSOR JOsIAH Royce, of Harvard Uni- 
versity, has been invited to deliver next year the 
Gifford Lectures at the University of Aberdeen. 

M. SovurLuart, of the University of Lille, has 
been elected a correspondent in the section of 
astronomy of the Paris Academy in the place of 
Dr. Gyldén. 

THE Botanical Gazette states that the Royal 
Swedish College of Agriculture has conferred 
a gold medal on Professor Jakob Eriksson in 
recognition of his studies of the life histories of 
grain rusts. 

Dr. FRANz Boas, of the American Museum of 
Natural History and Columbia University; Mr. 
Harlan I. Smith, of the Museum of Natural 
History, and Dr. Livingston Farrand, Columbia 
University, have left New York for an expedi- 
tion to the North Pacific coast, the expense of 
which has been provided for by Mr. Morris K. 
Jessup and which was fully described in the 
issue of ScIENCE for March 19th. 

Nature states that Mr. R.-C. L. Perkins, of 
Jesus College, Oxford, who has been for several 
years engaged on behalf of the joint committee 
appointed by the Royal Society and the British 
Association in studying the zoology of the Sand- 
wich Islands has now returned to England. 


AT the annual meeting of the New York 
Electricai Society on May 20th Professor M. I. 
Pupin was elected President and Mr. George 
H. Guy, Secretary. There are now 397 mem- 
bers of the Society. 

THE Russian National Health Society pro- 
poses to celebrate next year the 100th anniver- 
sary of the discovery of the mineral springs of 
the Caucasus by a conference on balneology and 
climatology. 

THE 66th annual fair of the American Insti- 
tute will open in Madison Square Garden on 
September 20th, and will continue for six 
weeks. Efforts will be made to secure the ade- 
quate representation of improvements in ma- 
chinery made during the past year. 


THE American Public Health Society will 
hold its twenty-fifth annual meeting at Phila- 
delphia from the 26th to the 29th of October. 
Nineteen subjects have been suggested by the 
executive committee for special discussion. 
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THE American Academy of Medicine held 
its 22d annual meeting at Philadelphia, on Sat- 
urday and Monday, May 29th and 3lst. The 
proceedings included a discussion on the rela- 
tion of the College to the medical school, in 
which the Medical School was represented by 
Dr. Bayard Holmes, of the College of Physi- 
cians and Surgeons, of Chicago; the College, by 
President Warfield, of Lafayette College, and 
the University by Dr. William Pepper, lately 
provost of the University of Pennsylvania. 


THE fourth meeting of the International Con- 
gress of Technical Education will be held in 
London, beginning June 15th. 


WE have received the first two numbers of a 
Natural Science Journal, published-by the At- 
lantic Scientific Bureau, New Bedford, Mass, 
We wish the Journal much success, but its con- 
tents so far are amateurish in character. 


PrROFEssOR H. KREUTZ, who, since the death 
of the late Professor Krueger, has been tempo- 
rary editor of the Astronomische Nachrichten, 
has been appointed its editor by the Prussian 
Department of Education. 

THE bill passed by the New Jersey Legisla- 
ture establishing a commission to investigate 
the forests of the State has been vetoed on the 
ground that the work can best be done by the 
Geological Survey. 


THE New York Tribune states that Mr. George 
W. Hammond, of Boston, has given to the Pea- 
body Museum of Harvard University his priv- 
ate collection. It includes large numbers of 
stone implements from the European countries 
and many interesting relics of the Colorado 
cliff-dwellers, as well as specimens from vari- 
ous parts of the United States. It was un- 
derstood that Harvard College could select all 
specimens desired for the Museum, and that 
those not wanted should go to Bowdoin College. 


Ir is announced that a lady has given the 
sum of £70 towards the purchase of apparatus 
for the psychological laboratory in University 
College, London, to which we recently referred. 
Professor Carey Foster has offered temporary 
accommodation in the physical department and 
it is hoped that a lecturer will be secured in 
October. 
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WE have already called attention to the ap- 
pointment of physicians to visit the New York 
schools. Mr. C. B. Hubbell, President of the 
Board of Education, advocates the appointment, 
under the Board of Health, of ten or twelve 
specialists to examine the eyesight and hearing 
of the children. 

Tue daily papers report that an earthquake 
shock of some severity was felt in Canada and 
in the northern parts of the State of New York 
at 10.15 p. m. on May 27th. 

LIEUTENANT ROBERT E. PEARY has received 
leave of absence from the navy for five years. 
He will go this summer to Whale Sound, where 
he expects to find several families of Esquimaux 
who will form a colony further north and will 
spend the year collecting meat, furs, etc., which 
colony will be the base of supplies for a further 
northward advance. Lieutenant Peary will be 
accompanied as far as Melville Bay by several 
scientific parties, one under Professor G. H. Bar- 
ton, of the Massachusetts Institute of Tech- 
nology, and one under Professor C. H. Hitch- 
cock, of Dartmouth College. 

























Laboratory of pathology and physiology of the 
medical department of University College, 
Liverpool, will be oppened by Lord Lister 
next spring. Mr. Thompson Yates has made 
farther donations for interior fittings and for 
apparatus, bringing the amount of his gift to 
$125,000. 

THE town of Dundee has decided to estab- 
lish a bacteriological laboratory, thus granting 
the petition presented to the Town Council by 
the District Branch of the British Medical As- 
sociation. 

THE popular magazines for June contain a 
number of articles of scientific interest. Pro- 
fessor 8. P. Langley contributes to McClure’s 
an account of the successful working of his aéro- 
dome. The Century includes three illustrated 
articles: an account by Professor W. O. At- 
water, of the experiments carried out under his 
direction regarding the use of food in the body; 
a description of the Harvard Observatory and 
its branch at Arequippa by Mrs. Todd, and a 
record of personal experience of home life 
among the Indians by Miss Alice C. Fletcher. 
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In Harper’s Mr. H. 8. Williams writes on the 
meteorological progress of the century; in the 
New England Magazine Mr. G. E. Walsh 
describes forest culture of to-day, and in the 
Arena President David Starr Jordan publishes 
an article on the Heredity of Richard Roe. 


THE Philadelphia Commercial Museum was 
formally opened on June 2d, in the presence 
of President McKinley and a number of other 
distinguished guests. Under the directorship 
of Professor William P. Wilson the Museum 
has assumed much importance and now con- 
contains 50,000 exhibits of raw products and 
many manufactured articles. In addition to 
the collections of the Museum there is a library 
especially rich in statistical publications, con- 
sular reports, etc., and.a Bureau of Information 
prepared to answer questions on all subjects 
germane to the scope of the Museum. The 
Museum is now occupying temporarily the old 
offices of the Pennsylvania Railroad on Fourth 
street, but the City of Philadelphia has set aside 
a site an appropriation of $200,000 for a build- 
ing. The primary object of the Museum is to 
bring before manufacturers, dealers and con- 
sumers the products of the world, so that they 
may know what to purchase and what to ex- 
port. In cooperation with our consular ser- 
vice and with the governments of foreign coun- 
tries, the Museum will undoubtedly fulfill an 
important mission, not only for commerce and 
manufactures, but also for science. 


THE first of the two annual conversaziones 
of the Royal Society was held on May 19th. 
Among the exhibits described in the English 
journals were the following: The new process 
‘(Dansac-Chassagne) of producing photographs 
in color, still kept secret, was illustrated in a 
series of prints in the various stages of treat- 
ment by Sir H. Truman Wood. In regard to 
recent work with the X-rays Mr. A. A. C. 
Swinton showed his new focus tubes, in which 
the distance between the cathode and anti- 
cathode may be adjusted so as to allow the 
production of rays of a maximum penetrative 
value. Mr. Heycock and Mr. Neville showed 
photographs when the X-rays had been allowed 
to pass through a sodium gold alloy, showing 
separately the crystals of gold (opaque) and of 
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sodium (transparent) existing in the alloys 
which otherwise appear to be homogeneous. 
Interesting results of the application of pho- 
tography were shown in a somewhat similar 
line of research by Professor Roberts-Austen, 
who, by means of a microscope and camera 
and a highly magnifying apparatus, demon- 
strated the existence of minute diamonds 
(carbon crystals) in steel. A series of pho- 
tographs was shown by Professor Norman 
Lockyer, the diagrams affording testimony 
of the value of the spectroscope and pho- 
tography in enabling a simple classification of 
the stars to be made based upon their ascer- 
tained chemical composition. Photographs of 
the moon were exhibited by the Astronomer 
Royal. M. Guillaume performed an experi- 
ment showing the practically non-dilatable 
character of nickel steel on heating; its appli- 
cation to pendulums is thus suggested. The 
diffraction kaleidoscope exhibited by Mr. C. P. 
Butler used the pure spectrum of white light, 
the colors being reflected at a great number of 
angles. The Marine Biological Association’s 
exhibit included marine animals illustrating 
‘commensalism,’ a term used to indicate the 
constant association of animals with one an- 
other often for mutual advantages. Professor 
Oliver Lodge gave a demonstration of Zeeman’s 
discovery of the broadening of spectrum lines 
by the action of a magnetic field on the source 
of light. A sodium flame was placed between 
the terminals of a powerful magnet. On turning 
on the current the normal bands become double, 
triple, or even quadruple. Some excellently 
mounted preparations shown by Dr. Kanthack 
illustrated the mode of action of the Tsetse fly. 
Mr. E. Edser and Mr. H. Stansfield exhib- 
ited apparatus showing the phase change of 
light reflected at a glass-silver surface. The 
apparatus is a modification of Michelson’s 
differential refractometer, the interfering rays 
being reflected at the back surfaces of the end 
mirrors. Mr. C. T. Heycock and Mr. F. H. 
Neville showed some experiments on the super- 
ficial color changes of a silver-zine alloy. In 
the meeting room Professor W. E. Ayrton 
gave an experimental demonstration of some 
electric and mechanical analogues, and Pro- 
fessor J. B. Farmer showed lantern slides 
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from microphotographs illustrating nuclear 
divisions in animal and vegetable cells. 


UNIVERSITY AND EDUCATIONAL NEWS. 


THE United States Supreme Court has dis- 
missed the appeal in the Merritt suit, and the 
bequests left by Mrs. Catherine M. Garcelon in 
1891 will now be paid. Bowdoin College, 
Brunswick, Me., will receive $400,000 and a 
hospital will be established at Oakland, Cal., at 
a cost of $600,000. 


AN attempt is being made to break the will 
of the late William Lampson, who bequeathed 
nearly a million dollars to Yale University. It 
is to be hoped that the aged aunt and forty-two 
cousins of Mr. Lampson may be no more suc- 
cessful than were the contestants of the will of 
Mrs. Garcelon! It seems unfortunate that it 
is possible for distant relatives to delay and often 
even to annul public bequests, and that Ameri- 
can courts should be so much more disposed 
than those of European countries to admit ob- 
jections to the validity of wills. 


THE Teachers’ College of New York receives 
$10,000 by the will of the late Mrs. Julia 
Augusta Kemp, and is also made her residuary 
legatee. It is now announced that Mr. Joseph 
Milbank was the donor who, in March, 1896, 
gave $250,000 for enlarging the Teachers’ Col- 
lege. The new building, now nearly completed, 
will be called Milbank Memorial Hall. 


THE Building Committee of the University of 
Montana, at Missoula, has decided to erect a 
main building at a cost of $47,500 and a science 
hall at a cost of $12,500. 


APPLICATIONS for the Savilian professorship 
of geometry at Oxford University, vacant by the 
death of Professor Sylvester, must be received 
not later than June 12th. The salary is about 
$4,500 and the duties are confined to the deliv- 
ery of forty-two lectures. 


Dr. E. G. JANEWAY, President of the New 
York Academy of Medicine, has been elected 
professor of medicine, and Dr. S. F. Dennis, 
professor of surgery in the faculty of the New 
York University Bellevue Hospital Medical 
College. 
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Ir is stated in the daily papers that Dr. 
Antoneo Crocichia has been elected to the chair 
of biology in the Catholic University, Washing- 
ton. 

Dr. J. S. Ety, professor in the Woman’s 
Medical College, New York, has been elected 
professor of the theory and practice of medi- 
cine in the Medical School of Yale University. 


WE learn from the Botanical Gazette that Dr. 
E. B. Copeland has been appointed assistant 
professor of botany in the University of Indi- 
ana in place of Dr. Geo. J. Peirce, who resigned 
to accept a similar position, in charge of plant- 
physiology in the Leland Standford Junior 
University. 

Dr. Beck, of the University of Lemberg, has 
been promoted to a full professorship of phys- 
iology, and Dr. Konrad Zeisig has been made 
second professor of physics in the Polytechnic 
Institute of Darmstadt. Dr. Deichmiiller, ob- 
server in the observatory at Bonn, has been 
appointed associate professor. Dr. Ludwig 
Heim, of Wurzburg, has been called to an as- 
sociate professorship of bacteriology in the 
University of Erlangen. Dr. Hillebrand has 
qualified as docent in astronomy in the Univer- 
sity at Vienna. 


DISCUSSION AND CORRESPONDENCE. 


DISCRIMINATION OF SPECIES AND SUB- 
SPECIES. 


Dr. MERRIAM’s paper in ScIENCE for May 
14(N. S., Vol. V., No. 124, pp. 753-758), en- 
titled ‘Suggestions for a New Method of Dis- 
criminating between Species and Subspecies,’ 
opens up a question of immense interest and far- 
reaching importance, respecting which there is 
room for two widely divergent opinions, both 
susceptible of support by arguments of con- 
siderable weight. Dr. Merriam cites the purely 
conventional and arbitrary rule adopted in the 
A. 0. U. ‘Code of Nomenclature’ for deciding 
the status of closely related forms with refer- 
ence to whether they are to be ranked as 
Species or subspecies, and calls attention to the 
well-known inconsistencies sometimes resulting 
from its use. The failure of the rule to yield 
always satisfactory results is not due to the prin- 
ciple involved, but to the imperfection of our 
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knowledge respecting what closely related forms 
intergrade and what donot. Consequently, itis 
urged, a stable nomenclature for such forms can- 
not be attained under this rule till we have a 
complete knowledge of the relations of such 
forms ; in the meantime their status will be un- 
stable, and their nomenclature, in this respect, 
subject to change as our knowledge of them in- 
creases. 

The first part of the rule as summarized by 
Dr. Merriam (Il. c., p. 753)—to wit: ‘‘ Forms 
known to intergrade, no matter how different, 
must be treated as subspecies and bear trinomial 
names’’—presents no difficulty of application 
and can be carried into effect without imperil- 
ing stability of nomenclature. The second part 
—namely, ‘‘ forms not known to intergrade, no 
matter how closely related for, rather, how 
closely they resemble each other], must be 
treated as full species and bear binomial names’’ 
—is difficult to apply always consistently. As 
Dr. Merriam says, ‘‘ only in a small percentage 
of cases does an author have at his command a 
sufficiently large series of specimens, from a 
sufficient number of well-selected localities, to 
enable him to say positively that related forms 
do or do not intergrade;’’ and that conse- 
quently ‘‘ authors usually exercise their individ- 
ual judgment as to the probable existence or 
non-existence of intergradation,’’ based, of 
course, on the nature of the differences, the 
geographical relationship of the forms, and on 
general grounds —on what is known to happen 
in other similar cases. Hence, naturally, some 
degree of inconsistency results in the use of tri- 
nomials, they being frequently employed where 
conclusive evidence of intergradation is lacking, 
though strongly indicated by the circumstances 
of the case. When later information shows 
that the true relationship of the forms in ques- 
tion has not been correctly indicated, their 
status must be changed, either from that of a 
species to a subspecies, or the reverse, as the 
case may require. But this, while undesirable, 
is not a serious change, since the ‘special’ name 
(specific or subspecific) is necessarily retained— 
a change far less important than the substitu- 
tion of one name for another, as not infre- 
quently becomes.imperative from other causes. 

The real question, then, is whether we can 
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not well afford to wait for any necessary recti- 
fications of this sort rather than to adopt any 
alternative thus far suggested. I am heartily 
in sympathy with any effort to improve the 
present somewhat unsatisfactory method, and 
am glad Dr. Merriam has raised this important 
question for discussion, respecting which the 
comparison of. opinions of experts in this line 
cannot fail to be interesting and profitable. I 
am also glad that Mr. Roosevelt has presented 
‘A Layman’s Views on Scientific Nomenclature’ 
(ScrENCcE, N. S, Vol. V., No. 122, April 30, 
1897), believing that such discussions have value 
in rendering clear the ‘ reason of things’ under 
our modern phase of systematic zodlogy, as it 
has drawn forth Dr. Merriam’s admirable expo- 
sition of the ‘other side.’ 

I cannot, however, quite subscribe to Dr. 
Merriam’s proposed remedy for this ‘incurable 
inconsistency’ and these ‘inevitable changes’ 
contingent on increase of knowledge. It is 
proposed that we base our recognition of species 
and subspecies on ‘the degree of difference be- 
tween related forms,’ principally on the ground 
that ‘‘a knowledge of this is infinitely more 
important than a knowledge of whether or not 
the intermediate links connecting such forms 
happen to be living or extinct.’’ In other 
words, it would be more useful ‘‘if the terms 
species and subspecies were so used as to indi- 
cate degree of difference, rather than the au- 
thor’s opinion as to the existence or non- 
existence of intergrades.’’ On this point there 
is obviously room for difference of opinion. 
This phase of the subject, however, may be 
waived as aside from the main point, which I 
take to be the feasibility or non-feasibility of 
adopting the ‘ degree of difference’ standard for 
species and subspecies. Yet I would like to 
add, in passing, that to me it is of far greater 
interest to know that the connecting links be- 
tween quite unlike forms still exist, and that we 
have thus positive evidence of their genetic rela- 
tionships, than to know that these forms, in 
their extreme, phases, have become so far differ- 
entiated as to present differences as great as 
ordinarily characterize closely related species. 

The real difficulty with the degree of differ- 
ence principle is its elasticity ; it enlarges to the 
widest possible extent the personal equation 


SCIENCE. 


[N. 8. Von. V. No. 127, 


element, which is one of the alleged sources of 
dissatisfaction with our present system. Dr, 
Merriam’s paper, taken as a whole, so far 
shows the wide influence of ‘ personal equation’ 
in such matters that little need be added on 
this point, except by way of further illustration, 
The diversity of opinion respecting the amount 
of difference required to distinguish genera and 
subgenera is notorious; is it likely to be any 
less in the case of species and subspecies, in case 
degree of difference is taken as the basis of 
their recognition? In reply to this, reference 
may be made to the treatment of North Amer- 
ican birds by the authors of the ‘ British Museum 
Catalogue of Birds,’ on the one hand, and of the 
‘A. O. U. Check List,’ on the other. In the 
former work some of the most worthless sub- 
species are given the rank of full species, 
while, on the other hand, many of the most 
strongly marked subspecies, and even some 
species, are wholly ignored, being reduced to 
synonyms, with often not a word of comment, 
And this is done not in one group, nor by one 
author, but in all groups and by each of the 
half-dozen or more eminent ornithologists who 
have contributed to this monumental work. 
This does not foreshadow any ‘narrowing of 
bounds’ of the personal equation element, nor 
give much hope of agreement on any ‘ degree of 
difference’ standard for the basis of species and 
subspecies. 

As is well known, not only a great deal de- 
pends on ‘the point of view,’ but also on the 
quantity and character of the material different 
authors may have before them, in relation to 
their conclusions on identical questions. The 
point of view, expertness and amount and kind 
of material are thus factors in the case, so that, 
whether we adopt the intergradation test or the 
degree of difference test, we are not likely to 
reach unanimity of opinion on such matters for 
a long time to come. 

But there are other points that demand con- 
sideration. The advocates of the ‘intergrada- 
tion’ test claim that it is based on a philosophie 
principle, and that the use of a binomial term 
means one thing and the use of atrinomial term 
means another and a very different thing. 

Binomial names are given only to forms 
known or supposed to be non-intergrading—to 
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fully segregated species; trinomial names and 
forms known or supposed to intergrade, to in- 
cipient species or geographical forms, to species 
still in process of evolution. As said by the 
present writer some years ago (Auk, I., 1884, 
201): ‘‘It hence follows that the terms species 
and varieties [or subspecies] are not inter- 
changeable at will, but expressions for certain 
definite and known facts in nature, grounded 
ona philosophic principle, to ignore which is 
not only unscientific, but is to deprive us ofa 
means of precise definition at a point where 
precision is of high importance.”’ 

It thus seems to me better to maintain our 
theoretically hard-and-fast standard for regu- 
lating the status of closely related forms than to 
adopt so elastic and unphilosophic a basis, and 
one withal so eminently open to the influence 
of personal equation,as the ‘degree of difference’ 
criterion must inevitably be, and allow time and 
research to correct the lapses that may occur 


under our present system. 
J. A. ALLEN. 


To THE EDITOR OF SCIENCE: I have been 


greatly interested in Dr. Merriam’s article as to 
discriminating between species and sub-species. 


With his main thesis I entirely agree. I think 
that the word ‘species’ should express degree 
of differentiation rather than intergradation. 
Iam not quite at one with Dr. Merriam, how- 
ever, on the question as to how great the 
degree of differentiation should be in order to 
establish specific rank. I understand entirely 
that in some groups the species may be far 
more closely related than in others, and I sup- 
pose I may as well confess that I have certain 
conservative instincts which are jarred when 
an old familiar friend is suddenly cut up into 
eleven brand new acquaintances. I think he 
misunderstands my position, however, when 
he says, ‘‘ Why should we try to unite different 
species under common names?’’ He here as- 
sumes, just as if he were a naturalist of eighty 
years ago, that a ‘species’ is always something 
different by its very nature from all other 
species; whereas the facts are that species, ac- 
cording to his own showing in the beginning of 
his article, are merely more or less arbitrary 
divisions established for convenience’s sake by 
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ourselves, between one form and its ancestral 
and related forms. 

I believe that with fuller material Dr. Mer- 
riam could go on creating new ‘species’ in 
groups like the bears, wolves and coyotes until 
he would himself find that he would have to 
begin to group them together after the manner 
of the abhorred ‘lumpers.’ His tendency to 
discover a new species is shown by the allusion 
in the last part of his article to the ‘unknown 
form of wapiti,’ which has been exterminated 
from the Allegheny country. The wapiti was 
formerly found in the Allegheny regions; there 
it was beyond a doubt essentially the same 
animal that is now found in the Rockies. 
Probably it agreed more closely with the wapiti 
of Minnesota, which still here and there sur- 
vives, than the latter does with those of Oregon. 
It may have been slightly different, just as 
very possibly a minute study of wapiti from 
the far south, the far north, the dry plains, the 
high mountains and the wet Pacific forests 
might show that there were a number of what 
Dr. Merriam would call ‘species’ of wapiti. 
If this showing were made, the fact would be 
very interesting and important; but I think it 
would be merely cumbrous to lumber up our 
zoological works by giving names to all as ‘new 
species.’ It is not the minor differences among 
wapiti, but their essential likenesses, that is 
important. 

So with the wolves. Dr. Merriam has shown 
that there are different forms of wolf and coy- 
ote in many different parts of the country. 
When he gets a fuller collection I am quite 
sure he will find a still larger number of differ- 
ences and he can add to the already extensive 
assortment of new species. Now, as I have 
said before, it is a very important and useful 
work to show that these differences exist, but I 
think it is only a darkening of wisdom to insist 
upon treating them allas a newspecies. Among 
ordinary American bipeds, the Kentuckian, the 
New Englander of the sea coast, the Oregonian, 
the Arizonian, all have characteristics which 
separate them quite as markedly from one an- 
other as some of Dr. Merriam’s bears and 
coyotes are separated; and I should just as 
soon think of establishing a species in the one 
case as in the other. 
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Some of the big wolves and some of the coy- 
otes which Dr. Merriam describes may be en- 
titled to specific rank, but, if he bases separate 
species upon characters no more important than 
those he sometimes employs, I firmly believe 
that he will find that with every new locality 
which his collectors visit he will get new 
‘species,’ until he has a snarl of forty or fifty 
for North America alone; and when we have 
reached such a point we had much better rear- 
range our terminology, if we intend to keep the 
binomial system at all, and treat as a genus 
what we have been used to consider as a species. 
It would be more convenient and less cumber- 
some, and it would be no more misleading. 

Dr. Merriam states that the coyotes do not 
essentially resemble each other, or essentially 
differ from the wolves. It seems to me, how- 
ever, that he does, himself, admit their essen- 
tial difference from the wolves by the fact that 
he treats them all together even when he splits 
them up into three supra-specific groups and 
eight to eleven species. He goes on to say that 
there is an enormous gap between the large 
northern coyote and the small southern coyote 
of the Rio Grande, and another great gap be- 
tween the big gray wolf of the north and the 
big red wolf of the south, while the northern 
coyote and the southern wolf approach one 
another. Now I happen to have hunted over 
the habitats of the four animals in question. 
I have shot and poisoned them and hunted 
them with dogs and noticed their ways of life. 
In each case the animal decreases greatly in 
size, according to its habitat, so that in each 
case we have a pair of wolves, one big and one 
small, which, as they go south, keep relatively 
as far apart as ever, the one from the other. 
At any part of their habitat they remain en- 
tirely distinct; but as they grow smaller toward 
the south a point is, of course, reached when 
the southern representative of the big wolf be- 
gins to approach the northern representative of 
the small wolf. In voice and habits the differ- 
ences remain the same. As they grow smaller 
they, of course, grow less formidable. The 
northern wolf will hamstring a horse, the 
southern carry off a sheep; the northern coyote 
will tackle a sheep, when the southern will 
only rob a hen-roost. In each place the two 
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animals have two different voices, and, as far as 
I could tell, the voices were not much changed 
from north to south. Now, it seems to me that 
in using a term of convenience, which is all 
that the term ‘species’ is, it is more convenient 
and essentially more true to speak of this pair 
of varying animals as wolf and coyote rather 
than by a score of different names which serve 
to indicate a score of different sets of rather 
minute characteristics. 

Once again let me point out that I have no 
quarrel with Dr. Merriam’s facts, but only with 
the names by which he thinks these facts can 
best be expressed and emphasized. Wolvesand 
coyotes, grizzly bears and black bears, split up 
into all kinds of forms, and I well know how 
difficult it will be and how much time and study 
will be needed, to group all these various forms 
naturally and properly into two or three more 
species. Only a man of Dr. Merriam’s re- 
markable knowledge and attainments and abil- 
ity can ever make such groupings. But I think 
he will do his work, if not in better shape, at 
least in a manner which will make it more read- 
ily understood by outsiders, if he proceeds 
on the theory that he is going to try to estab- 
lish different species only when there are real 
fundamental differences, instead of cumbering 
up the books with hundreds of specific titles 
which will always be meaningless to any but a 
limited number of technical experts, and which, 
even to them, will often serve chiefly to obscure 
tlte relationships of the different animals by 
over-emphasis on minute points of variation. 
It is not a good thing to let the houses obscure 
the city. THEODORE ROOSEVELT. 

WASHINGTON, D. C. 


GLACIAL MAN IN OHIO, 


I HAVE read ‘Human Relics in the Drift of 
Ohio’ and Dr. Brinton’s criticism of the same 
in SCIENCE of February 12th. 

The gist of Professor Claypole’s paper is based 
upon the discovery ofa polished stone axe, made 
by a well-digger in Ohio ten years before. 

Not with especial reference to this discovery, 
but apropos of the danger of accepting any 
statement at second hand even from the most 
veracious person (for we are all liable to error), 
I would like to cite two personal experiences 
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which occurred during my mound-work in 
Florida. 

At one time I had almost completed the 
slicing-down of a large mound in which no ob- 
ject in any way connected with Europeans had 
been found. 

While my back happend to be turned I heard 
acry and went to the colored digger from whom 
it came and who, I found, held in his hand an 
iron spike—a sure sign of European contact. 

‘From where did this come?’’ I asked. 

The digger did not seem to comprehend my 
question and, as time pressed, I asked a leading 
question, which no investigator should do. I 
inquired again, ‘‘ Did it come from the base ?”’ 

“Yes, sah, from de base,’’ replied the digger. 

I was somewhat nonplussed, for I never had 
(and never have) dug down a mound of any 
size where artifacts of white origin were present 
other than superficially. 

Suddenly an idea struck me. ‘‘ Where is the 
base?’’ I asked. 

“Why, at de top, sah,’’ replied the digger. 

Once in conversation with a very intelligent 
man, the leading citizen of a town on the Ockla- 
waha river, I was somewhat startled at the in- 
formation that the speaker had in his house a 
grooved stone axe found on his place. 

I pointed out that no report had yet appeared 
as to the discovery of a grooved axe in Florida. 
The’ speaker was positive. He knew he was 
right. I asked him, as a favor, to consult with 
his family at dinner as to the matter and to let 
me know later on. 

In the afternoon he called on me and stated 
that the grooved stone axe was a present from 
a friend in Alabama and that the implement 
found on his place had no groove. 

CLARENCE B. MOORE. 


THE SMITHSONIAN INSTITUTION AND A NA- 
TIONAL UNIVERSITY.* 

SINCE our conversation about the organization 

and purpose of the Smithsonian Institution I 

have been thinking much about the matter. 


*A letter addressed by Professor Benjamin Ide 
Wheeler, of Cornell University, to the Hon. Gardiver 
G. Hubbard, Washington, and published here with 
the permission of Professor Whee'er and Mr. Hub- 
bard. 
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Certain things seemclear. The Institution is at 
the National Capital; whatever it does must 
represent the best there is in the country. The 
plan of its foundation and the purposes of the 
founder were broad ; it ought, if it can be found 
in any way practicable, to represent more than 
one, two or three branches of scientific knowl- 
edge. The problem is how, with the limited 
fund at disposal, to combine the two things, su- 
preme excellence and wide scope. 

I think I can conceive of a plan. Whetherit 
is practical or not will be for others who are 
nearer at hand and better acquainted with the 
details to determine. 

Since the Institution began its work the con- 
ditions of scientific work in this country have 
radically changed. There were then but few 
recognized departments of scientific endeavor ; 
now the differentiation of the sciences has ad- 
vanced into great multiplicity. Then a single 
man was able to cover a large field and there 
were Humboldts in the land; now a man may 
not venture to call himself a chemist, but de- 
fines his specialty as Physical Chemistry, Agri- 
cultural Chemistry, Chemistry of Gases, Inor- 
ganic or Organic Chemistry, etc. Then there 
were no universities in the present sense. There 
were no institutions where any large number 
of different scientific fields were occupied by 
advanced investigators. There were colleges 
which taught, not universities which learned. 

It is now no longer possible for the Smithso- 
nian Institution to compete, even in a single de- 
partment, with the larger universities. Accord- 
ing to its present organization it has, and can 
have, but one or two men for one or two de- 
partments. There are now a half-dozen uni- 
versities that can and do employ a considerable 
force of men for each of a large list of scientific 
departments, each of which is equipped with 
laboratories, apparatus and collections. A man 
who permanently establishes himself in resi- 
dence at Washington at the Institution cuts 
himself off from many associations he would 
find ata university. He loses the opportunity of 
laboratories and carefully assembled collections 
of the literature of his subject. He loses the 
stimulus of teaching and of working with inves- 
tigators and of directing investigations. The 
Smithsonian Institution is not a university and 
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cannot become one. It would be vain for it to 
attempt to duplicate the outfit of a modern 
university. 

Its mission and its opportunity is to utilize the 
existing mechanism of the scientific departments 
of all the different American universities. In 
some sense also it may coordinate them and 
unite them. 

At present, at least, there seems to be no 
place for a National University at Washington, 
certainly not in the sense that another univer- 
sity should be added to those that now exist 
in the country, like them or only a little better 
than any one of them. 

By coordinating and uniting what now exists, 
the Smithsonian Institution may well furnish, at 
least in reference to the aggressive scientific 
work of the country, the beginnings of such a 
National University as is really needed. 

I think it would be practically possible to 
make a beginning in this direction in the fol- 
lowing way : 

1. Establish and recognize a certain number 
of scientific departments, say fifteen at the 
start. Let all these be recognized as constitu- 
tive parts of the Institution. 

2. Appoint, by careful selection, a committee 
of three men, the most eminent in their lines to 
be found in the country, to represent each de- 
partment. (This the least essential part of my 
suggestions. ) 

3. Make one man the chairman and assign 
him a salary appropriate to the work expected 
of him. 

4. Let these men, the chairmen, remain, if so 
already, professors in active service in the uni- 
versities where they belong. Secure for them, 
from these universities, the right to spend a cer- 
tain portion of each year at Washington, say 
six to ten weeks, in some cases "perhaps much 
less. Let their salaries be additional to their 
university salaries, in case their universities 
consent to allow them the time as a vacation ; 
otherwise make these salaries a portion of their 
university salaries. The latter course may be 
necessary in cases where a man is regularly ab- 
sent from his university work as much as one- 
third of the university year. This plan would 


be of advantage to the men, because of the op- 
portunity and the prestige ; to their universities, 
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because of the advantage it would be to the men 
themselves; to the Institution, because of the 
work they would do, better and larger than the 
Institution could secure from men whose entire 
services it would be able to obtain. 

5. Each man put in charge of a department 
would do such work in upbuilding and helping 
his department as he, in consultation with his 
committee, found practical and advantageous to 
do. Some could devote themselves to the col- 
lections ; some would lecture or arrange courses 
of lectures ; some would organize, stimulate and 
assist work in their departments going on in dif- 
ferent parts of the country. Some would use 
the opportunity to interest the National Goy- 
ernment in enterprise akin to their work, and 
to influence the conduct of those already under- 
taken. 

This is a suggestion of a way to begin what 
would, I believe, develop into something of 
great use to the country, and would furnish a 
true and fit utilization of the existence of the 
Institution in its present habitat and with its 
present conditions. 

Sincerely yours, 
BENJ. IDE WHEELER. 


SCIENTIFIC LITERATURE. 

Outlines of Psychology. By WILHELM WUNDT. 
Translated by CHARLES HUBBARD JUDD. 
Leipzig, Wilhelm Engelmann. 1897. 8vo, 
pp. 342. 

An Outline of Psychology. By EDWARD BRAD- 
FORD TITCHENER. New York, The Mac- 
millan Company. 1897. 8vo, pp. 352. 
The fundamental aim and interest in both 

these treatises is the instructional one; while 

by no means limited to this phase of utility, the 
volumes are primary text-books and may be 
judged by their fitness to increase the efficiency 
and attractiveness of the teaching of psy- 
chology. Such a verdict would be much easier 
to reach were there a more complete agree- 
ment as to the content or the methods, the 
order of exposition or the perspective of im- 
portance, of the several trends of investigation 
that lend diversity as well as frequent confusion 
to. psychological discussions. But the ‘ psy- 
chologies’ are unmistakably converging both 
in matter and manner, and it is becoming less 
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hazardous to predict the general nature of the 
contents of a volume upon the basis of the oc- 
currence of the word ‘ Psychology ’ on its title- 
page. 

The two works are, moreover, quite similar in 
size and scope ; they are equally methodical and 
systematic; they reflect in each case the well 
defined convictions of the author, and the author 
in each case is an experimentalist thoroughly in 
touch with a rigid scientific conception of the 
methods and problems of mental investigation. 
Astill further note of agreement is to be found in 
the strong insistence upon the specifically psy- 
chological aspect of the questions considered ; 
physiological considerations are reduced to a 
minimum, and philosophical speculations are, 
in almost all instances, avoided, except when 
they seem to be required to furnish a basis for 
psychological interpretations. The reader never 
loses sight of the fact that the subject under 
discussion, whether sensation or perception, 
whether attention or movement, whether the 
sentiment or reasoning, is always treated as a 
strietly and exclusively psychological problem, 
as a description, classification, interpretation, 
analysis and explanation of a mental process or 
product. This trait gives a very impressive 
sense of consistency, order and completeness 
to the expositions. It arouses the agreeable 
feeling that, in spite of all the discussions and 
controversies, in spite of all schools and atti- 
tudes, there really is a science of psychology ; 
that psychology is not merely a shapeless re- 
gion as yet unoccupied by the adjoining do- 
mains of the sciences and upon which these 
sciences may encroach at pleasure, but a defi- 
nitely organized country with distinctly recog- 
nizable boundary lines. Of course, this agree- 
able feeling is apt to be disturbed when we 
turn to other phases of modern psychological 
literature; but it is a welcome resource, and par- 
ticularly so for the student to have such an ex- 
position to fall back upon. This end is gained 
at a considerable saccrifice of suggestiveness 
and attractiveness; but it is obviously the de- 
liberate plan of both authors, and in both cases 
the plan is well carried out. 

As between the two—for the odium of com- 
parison does not obtain, when the two things 
compared are really comparable—the prefer- 
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ence of American teachers and readers will be 
for Professor Titchener’s work. The American 
student seems to require not merely a road-map 
and sign-posts, but a personal guide, or at least 
an illustrated and attractive guide-book ; he 
needs not merely an opportunity to go right, but 
an incentive to keep going, as well as frequent 
corrections of tendencies to pursue misleading 
and aimless side paths. Such direction he is 
much more likely to find in Professor Titchen- 
er’s pages than in those of Professor Wundt; 
he is not likely in either case, however, to find 
as attractive a path as he had hoped for, and 
will find many regions through which the path 
is diffieult to follow and by no means easy when 
found. Psychology has a very unfortunate 
reputation in the minds of the college student, 
as a study peculiarly difficult, to be pursued by 
methods unusual and intricate. A perfect text- 
book would minimize the grounds for such a 
reputation by constantly assimilating the un- 
familiar by the aid of the familiar. Many a 
student who enters upon the study of that sec- 
tion of psychologic optics dealing with the per- 
ceptive powers of the outlying parts of the 
retina fails to obtain the proper results, because 
of his difficulty in fixing his gaze at one point 
and his attention at another, or because he 
allows his eyes to roam about when they should 
be rigidly fixed. The usual and useful method 
of seeing is to focus the gaze and the attention 
together and to allow the eyes freely to move 
about and explore the field of view, but for the 
study of the analysis of space perception it is 
necessary to overcome this tendency and to 
acquire an unusual mode of vision. Such, in 
some measure, is the relation between the daily 
mental experience by means of which every one 
acquires a real acquaintance with mental pro- 
cesses and results and the technical study of 
psychology. But the contrast between these 
two attitudes should not be allowed to interfere 
with the easy and attractive transition from 
one to the other, nor with the correct apprecia- 
tion of the function and place of each. The 
student should not be tempted to observe the 
world by indirect vision, but he should be led 
to acquire the tendency to observe unapparent 
details and to gain an insight into the signifi- 
cance of what is common and obvious. It is 
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just here that a strictly systematic, rigidly 
methodical and abstractly analytical text-book 
of psychology will fail as a pedagogical instru- 
ment. If it be a sound psychological doctrine 
that assimilation demands attention and at- 
tention is fed by interest, then the creation and 
maintenance of an interest is an essential of 
every text-book, as it is of every teacher. It 
may be well urged that for this purpose an 
ounce of teacher is worth a pound of text-book, 
but even the teacher is better equipped to 
inspire if he preaches from an inspiring text. 

It remains to indicate very briefly the dis- 
tinctive features and contents of the two books. 
Following an introductory chapter upon the 
nature of psychological problems, Professor 
Titchener devotes three chapters to the simplest 
element of consciousness, sensation, treating it 
in its qualitative and quantitative aspects and 
dwelling as well upon the methods of studying 
sensation. The affective side of mental life is 
considered in three somewhat widely separated 
chapters, first as simple affection, then as feel- 
ing and emotion, and again assentiment. Simi- 
larly the will, the active side of psychic phe- 
nomena, is considered, first as conation and at- 
tention, then as voluntary movement, and (in 
connection with other processes) in the reaction 
synthesis. The elaborations of sensation, the 
complexes to which they lead, are treated under 
the usual headings—perception, ideas, recogni- 
tion, memory, imagination, self-consciousness 
and reasoning. It is thus apparent that the 
method and order of exposition begins with 
the simplest elements of consciousness—the last 
results of analysis—and then considers in turn 
the compounds and elaborations into which these 
elements are built up. 

Professor Wundt’s scheme involves a more 
elaborate systematization. He devotes consid- 
erable space to the general methods and prob- 
lems of psychology by way of introduction, 
and then discusses the processes of mental life ; 
first, as psychical elements (sensation and sim- 
ple feelings); second, as psychical compounds 
(ideas of intensity, space, time, location, etc., 
as also composite feelings, emotions and voli- 
tional processes); third, as interconnection of 
psychical compounds (consciousness, attention, 
association, memory, apperception, etc.); fourth, 
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as psychical developments (the mind of ani- 
mals, of the child, of society and the race); 
and finally concludes by the discussion, under 
the title ‘ Psychical Causalty and its Laws,’ of 
a problem which belongs quite as much to phil- 
osophy as to psychology. 

As a translation inherently difficult the result 
is creditable; but it hardly reaches the ideal 
criterion of the art that conceals art, for the 
book seems un-English on every page. The 
type, the binding, the manner of construction, 
are all unmistakably German and, together with 
the foreign terminology and mode of presenta- 
tion, detract considerably from the possible at- 
tractiveness of the volume to the English reader, 

Viewed as independent contributions to psy- 
chology, both works present a considerable 
measure of originality. The student of Wundt 
will naturally turn to his other writings for a 
more complete exposition of his interpretations 
of psychological problems, but will find in the 
‘Outlines’ (for instance, in the discussion of 
psychological methods and classification) many 
pages that form an essential contribution to his 
published work. Similarly in Professor Titch- 
ener’s volume one recognizes many a doctrine 
and exposition that reflects the outcome of spe- 
cial and original investigation, as' well as a 
position resulting from recent research. Viewed 
both as text-books and as contributions to psy- 
chological discussion, the volumes may unhesi- 
tatingly be pronounced welcome and interest- 
ing; the further proof of their utility must 
await the test of time and use. 

JOSEPH JASTROW. 

UNIVERSITY OF WISCONSIN. 


GEOLOGIC ATLAS OF THE UNITED STATES. 
Folio 23, Nomini, Maryland- Virginia, 1896. 
This folio consists of four pages of text 

signed by H. N. Darton, geologist, a topo- 

graphic map of the district, a map showing the 
areal geology, and a map showing the distribu- 
tion of underground waters and artesian wells. 

The scale of these maps is 1:125,000. 

The area represented in this folio is about 
938 square miles, which lies partly in Virginia 
and partly in Maryland. In Virginia it com- 
prises nearly all of Westmoreland county, with 
parts of Essex, Northumberland and Richmond, 
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and in Maryland it includes portions of St. Mary, 
Charles and Calvert counties. It lies entirely 
within the Costal Plain area. The Potomac 
river extends northwest and southeast across the 
middle of the area; the Patuxent river crosses 
its northeastern corner, and the Rappahannock 
river crosses its southwestern corner. To the 
extreme northeastward it extends to the shore 
of Chesapeake Bay. These waters are all tidal 
estuaries. Along the river valleys thereare wide, 
low terraces, capped by the Columbia forma- 
tion, of Pleistocene age. The intervening areas 
are plateau remnants, capped by Lafayette de- 
posits, of supposed Pliocene age. The under- 
lying formations are the Chesapeake and Pa- 
munkey, the latter extending from the west- 
ward only a few miles into the area, along the 
north side of the Potomac river. 

The Pamunkey formation, of which only the 
uppermost beds are exposed, consists in greater 
part of glauconitic marls of Eocene age. It is 
overlain unconformably by the Chesapeake 
formation, which is characterized by fine sands, 
marls and clays, portions of which consist 
largely of diatomaceous remains. The forma- 
tion is very fossiliferous at some localities. Its 
age is Miocene. The greatest thickness which 
it presents in the Nomini area is about 270 feet, 
but it continues to thicken gradually to the 
eastward. 

The Lafayette formation, which ranges from 
25 to 40 feet in thickness, consists of sxudy 
loams of orange, brown and buff tints, often va- 
riegated, containing irregularly disposed bands 
and sprinklings of small quartzite pebbles and 
coarse sands. The pebbles and larger sand 
grains are orange-tinted, mainly by superficial 
staining. The plateau surface, capped by this 
formation and deeply incised and dissected by 
the larger drainage depressions, inclines gently 
southeastward at an altitude ranging from about 
190 feet along the northern and western border 
of the area to about 90 feet along its eastern 
border. Its greatest altitude is 200 feet in a 
portion of Nomini cliffs. It has also in most 
cases a slight slope into each of the river val- 
leys. 

The Columbia formation is a deposit of loam 
merging downward into coarser materials con- 
taining beds of quartzite, gravel and boulders. 
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Its thickness averages about 20 feet. Its surface 
extends from altitudes of 5 to 60 feet above tide 
level. 

The principal economic features are under- 
ground waters, which on the lower lands fur- 
nish flows for artesian wells. Three water- 
bearing horizons are known—one at the base of 
the Pamunkey formation, another 100 feet 
higher in the Pamunkey formation, and a third 
in the lower sandy members of the Chesapeake 
formation. They all dip to the eastward at a 
very moderate rate. There are many artesian 
wells which obtain water supplies from 160 to 
305 feet. On the artesian well sheet of the folio 
distinctive underground contours are given to 
show the depths below tide level to all of the 
water-bearing horizons. 

Other economic resources of the area are 
marls in the Pamunkey and Chesapeake forma- 
tions, diatomaceous deposits in the Chesapeake 
formation which are often sufficiently pure for 
commercial use, brick clays, potters’ clays, sand 
and gravel. 


Folio 26, Pocahontas, Virginia-West Virginia, 

1896. 

This folio, by Marius R. Campbell, consists of 
five pages of text, a topographie sheet (scale 1: 
125,000), a sheet of areal geology, one of eco- 
nomic geology, another of structure sections, 
and, finally, a sheet giving a generalized co- 
lumnar section of the district. 

The territory mapped and described in this 
folio embraces an area of 950 square miles, the 
southern portion of which is in Virginia and 
the northern portion in West Virginia. It is 
located west of New (Kanawha) river, at the 
place where the State line leaves East River 
Mountain, the last of the valley ridges toward 
the northwest, and follows the irregular crests 
of the ridges within the coal field. The south- 
ern portion of this territory is within the limits 
of the Appalachian valley, and its surface is 
marked by linear mountains and narrow val- 
leys, which are the characteristic forms of this 
central division of the Appalachian province. 
The northern portion is within the Cumberland 
plateau region, and its surface is that of a table- 
land deeply dissected, so that it now presents 
a confused mass of irregular ridges and hills, 
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only the summits of which reach the original 
level of the plateau. 

The geologic structure of this region varies 
as the topography varies. In the northern por- 
tion the rocks are nearly horizontal, their 
northwestward. slope being rarely. more than 
200 feet per mile, whereas in the southern por- 
tion the rocks have been highly compressed in 
a horizontal direction, forming huge folds, 
which in many places have ‘broken, allowing 
one portion of the fold to slip over the other. 
It is this tilted condition of the strata which 
gives rise to the regular topographic forms of 
the Appalachian valley. The attitude of the 
rocks is shown on the structure-section sheet by 
four sections which cross various portions of 
the territory. 

The geologic history of this region is recorded 
in the rocks, which tell of prevailing marine 
conditions from early Cambrian to late Car- 
boniferous time. There were deposited during 
that time sediments to the extent of 17,000 or 
18,000 feet in thickness, which have since been 
hardened into limestone, shale and sandstone. 
Of this great mass the limestones form about 
6,700 feet ; the shales, 9,500 feet, and the sand- 
stones, about 1,400. On lithologie grounds 
these have been divided into twenty-three 
separate and distinct formativas, which are 
shown on the general geologic map by various 
colors and patterns. 

There is little variety in the mineral resources 
of this region. Coal, iron ore and marble con- 
stitute about all of the mineral wealth of the 
territory. A limited area of coarse gray marble 
occurs along the northern front of Big Walker 
Mountain, but no development has been under- 
taken. 

Iron ore occurs in two formations of the 
Upper Silurian rocks. It is of good quality, 
and probably in sufficient quantity to be of com- 
mercial importance, but its inaccessibility has 
prevented development. 

Coal is by far the most important mineral re- 
source of this region. The territory represented 
by this sheet embraces almost the entire Flat 
Top or Pocahontas coal field at present de- 
veloped. All operations are confined to the 
great No. III. or Pocahontas seam of coal, which 
is semi-bituminous and ranges in thickness from 
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4 to 10 feet. It is exposed along the valley of 
Bluestone river from Pocahontas to the edge of 
the territory, along Tug Fork, in the valley of 
Elkhorn creek, from Coaldale to Kimball, near 
the edge of the area and at several places on 
the head‘streams of Guyandotte river. Mining 
is restricted to the Bluestone region and the yal- 
ley of Elkhorn creek. In these two areas there 
are at present in operation thirty-seven distinet 
mines, which in 1894 produced 3,096,867 long 
tons of coal. 


Folio 28, Piedmont, West Virginia- Maryland, 1896. 

This folio consists of six pages of text, signed 
by N. H. Darton and Joseph A. Taff, geologists, 
and closing with a series of vertical sections 
showing the positions and thicknesses of the coal 
beds; a topographic map ; a sheet showing the 
areal geology of the district; another showing 
the economic geology ; a third exhibiting strue- 
ture sections, and a fourth containing a columnar 
section and a key to the synonymy of the vari- 
ous formation names. The maps are on ascale 
of 1:125,000. 

The area represented is about 925 square 
miles. In Maryland it comprises the southern 
portion of Garrett county and a small area in 
the southwestern corner of Allegany county. 
In West Virginia it includes nearly all of Grant 
county, the western portions of Hardy and Min- 
eral counties, the northeastern portion of Tucker 
county, and a narrow area of Preston county, ad- 
jacent to the Maryland boundary line. Its south- 
eastern corner is in a region of Appalachian 
ridges, and it extends northwestward over the 
Allegheny Mountains and the upper Potomac 
coal basin to the headwaters of the Youghio- 
gheny river, a branch of the Monongahela river. 

The geologic formations comprise members 
ranging from the sandstones in the middle of the 
Silurian to the upper Coal Measures of the Car- 
boniferous. In the southeastern portion of the 
area there are two sharp anticlinal uplifts which 
bring up the Silurian rocks in two prominent 
mountains, New Creek Mountain and Patterson 
Creek Mountain. To the westward lies the coal 
basin, which extends from the Allegheny front to 
the Backbone Mountain. Along its center is cut 
the deep gorge of the north branch of the Po- 
tomac river. The basin is a relatively shallow 
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one, but it contains about 3,000 feet of Carbon- 
jferous deposits. To the westward is the anti- 
dinal region of Devonian rocks which underlie 
the characteristic glade country about Oakland, 
Mountain Lake Park and Deer Park. West of 
Oakland is another synclinal basin, containing 
about 2,500 feet of Carboniferous beds. 

The geologic classification does not differ ma- 
terially from that outlined by W. B. Rogers and 
others, but geographic names have been applied 
to all of the formations. The lowest members 
are a series of sandstones and quartzites, which 
have been referred to as No. IV. and ‘Medina.’ 
This series has been subdivided into the 
Juniata formation, consisting of browmish-red 
sandstones and shales; the Tuscarora quartz- 
ite, and the Cacapon sandstones, consisting 
of thin-bedded red sandstones. Next there is 
the representative Clinton formation, which 
has been designated the Rockwood formation, 
asin other folios ; the Lewistown limestones, in- 
cluding representatives of the Helderberg and 
associated limestones, and the Monterey sand- 
stones, Romney shales, Jennings formation and 
Hampshire formation, representing the Devo- 
nian deposits. As the last three formations are 
not sharply separated from one another, the pat- 
terns by which they are represented on the map 
are merged in a narrow zone along their boun- 
daries. The Carboniferous period is represented 
by the Pocono sandstone ; the Greenbrier lime- 
stone ; the Canaan formation, which in a general 
way is a representative of the Mauch Chunk 
shales ; the Blackwater formation, which repre- 
sents the Pottsville conglomerate in greater or 
less part; the Savage formation and Bayard 
formation, which are the Lower Coal Meas- 
ures; the Fairfax formation, or Lower Barren 
Measures, and the Elk Garden formation, a part 
of the Upper Coal Measures. 

The principal coal beds are in the Savage for- 
mation, containing the ‘six foot’ or Davis coal 
bed; the Bayard formation, containing the coal 
bed known as the ‘four-foot,’ or ‘ three-foot,’ 
or ‘Bayard,’ or ‘Thomas’ coal, and the Elk 
Garden formation, containing the ‘fourteen- 
foot’ coal bed. 

On the economic sheet of this folio the coal- 
bearing formations are strongly emphasized, and 
underground contours are introduced to show 
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the lay of the ‘ six-foot’ coal bed in the Savage 
formation for each 100 feet. Other economic 
resources of the area are red hematite iron ores 
in thin beds in Rock wood shales and limestones 
at several horizons, of which the lower member 
in the Lewistown is locally available for cement. 


Folio 29, Nevada City Special, California, 1896. 

This folio, by Waldemar Lindgren, consists 
of seven pages of text, three special topographic 
maps (scale 1: 14,400)—the Grass Valley, Ne- 
vada City and Banner Hill—three correspond- 
ing maps showing the economic geology, and 
three others giving structure sections. 

These maps, on a scale of about four inches 
to the mile, have been prepared to illustrate the 
detailed structure of the gold-mining regions in 
the vicinity of Nevada City and Grass Valley. 
Each of them comprises an area three miles wide 
by four miles long, the total area being nearly 
thirty-six square miles. The Nevada City and 
Grass Valley areas fall within the boundaries of 
the Smartsville atlas sheet, while the larger 
part of the Banner Hill area falls within those 
of the Colfax atlas sheet. The relief is that 
common to the middle foothill region of the 
Sierra Nevada—that is, the surface is a very ir- 
regular and undulating plateau, déeply trenched 
by the canyons of the recent river systems. 

Sedimentary rocks, chiefly referred to the 
Calaveras formation, occupy small, usually nar- 
row and long areas imbedded in the predomi- 
nating igneous masses. Granodiorite occupies 
a large part of the Nevada City and Banner 
Hill districts, while a small massif of the same 
rock is found in the Grass: Valley district. 
Large areas of diabase, porphyrite and brecci- 
ated forms of these rocks surround and sepa- 
rate the granodiorite areas. In the southwest- 
ern part of the Nevada City district and the 
northeastern part of the Grass: Valley a large 
and complicated massif is found, consisting in 
part of diorite, in part of gabbro, pyroxenite 
and serpentine. 

The slates of the Calaveras formation are the 
oldest rocks. Next younger are the diorities, 
gabbros and serpentines. Still. later are the 
diabases and porphyrites, and the intrusion of 
granodiorite closes the succession of igneous 
rocks. 
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The bed-rock series is, as usual, in places 
covered by several hundred feet of Neocene 
gravels and rhyolitic and andesitie tuffs, the 
gently stoping top of the andesitic ridges form- 
ing a principal feature of the landscape. 

The Neocene auriferous gravels have been ex- 
tensively worked in the Nevada City and 
Banner Hill districts, both by the drifting and 
the hydraulic processes, and considerable 
ground still remains which probably can be 
profitably worked. The gold-quartz veins are 
numerous and belong to several distinct sys- 
tems. They are found in any of the formations 
represented on the sheet, and generally cross 
the contacts without change. In the Banner 
Hill district the veins are narrow but rich, and 
have a general east-west direction and a 
northerly or southerly dip. In the Nevada 
City district the quartz veins have a general 
north-south direction and an easterly dip of 
of about 45°. Large dislocations producing 
over-thrust faults have occurred along several 
of the veins. In the Grass Valley district there 
is one system with a west-northwest direction 


and a steep northerly or southerly dip. On 
this system the celebrated Idaho mine is lo- 


cated. Most of the veins in the central and 
southern part of the district have a northerly 
direction and a flat easterly or westerly dip. 
The veins are often accompanied by strongly 
developed sheeting of the country rock. 


SCIENTIFIC JOURNALS. 
AMERICAN JOURNAL OF SCIENCE. 


THE June number begins with an article by 
Theo. Holm, the fourth in a series of studies on 
the Cyperaceze. This contains a full morpho- 
logical and anatomical study of the species 
Dulichium, and is illustrated by a page of fig- 
ures. J. C. Branner discusses the subject of 
bacteria in relation to the decomposition of 
rocks. The literature of the subject is reviewed 
and references given to various authors who 
have believed that the bacteria played an im- 
portant part in this direction. The author de- 
cides, however, that it is highly improbable that 
any considerable amount of rock decomposition 
is due to this cause. J. H. Pratt and H. W. 
Foote describe a new mineral species from the 
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Corundum mine, of Buck Creek, Clay county, 
North Carolina, to which they have given the 
name wellsite, after Professor H.L. Wells, of New 
Haven. The mineral belongs to the zeolites 
and is a silicate of aluminum, barium, strontium 
and calcium, crystallizing in the monoclinie 
system. It is particularly interesting since it 
forms another member of the Phillipsite group 
to which the species Phillipsite, Harmotome and 
Stilbite belong. 

Howard D. Day discusses the magnetic incre- 
ment of rigidity of wires in strong magnetic 
fields. The special subject discussed is ‘the 
increase of resistance to torque produced by the 
magnetization of twisted wires of various diame- 
ters, when the magnetic field increases to many 
times the amount needed to bring out the ordi- 
nary magnetic saturation. The object of the re- 
search was to make aclear comparison between 
the phenomenon of magnetization or magnetic 
intensity, on the one hand, and the phenomena 
of magnetic rigidity on the other ; to show that 
the two are quite distinct in character—that 
the former practically subsides in relatively 
weak fields, whereas the latter are not as fully 
complete even in the highest fields applied.” 
The apparatus employed is described and fig- 
ured, and the results presented in a series of 
curves. It is seen that ‘‘as the fields become 
stronger the increment of rigidity varies more 
and more regularly with the twist, the tendency 
being that in fields indefinitely large the in- 
crement of rigidity would be proportional to the 
twist applied.”’ 

P. F. Schneider describes a geologic fault at 
Jamesville, near Syracuse, N. Y. The interest 
of the matter lies largely in the fact that this 
region has been shown to be characterized by a 
number of igneous dikes. H. L. Wells and H. 
W. Foote have two articles on chemical sub- 
jects, the first describing certain double halogen 
salts of cesium and rubidium, and the second 
being devoted to the double fluorides of zir- 
conium with lithium, sodium and thallium. 

A. St.C. Dunstan, M. E. Rice and C. A. 
Kraus give the results of some observations 
made on the broadening of sodium lines by in- 
tense magnetic fields. Their results confirm 
the recently published work of Zeeman. They 
state that using fields ranging from 0 to 7800 
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¢.G.8. units, they have found that the percent- 
age broadening is directly proportional to the 
field strength; the absolute amount for sodium 
jna unit field being 11.4610 Angstrém units. 

A. A. Michelson describes some recent ex- 
periments, having as their object the discussion 
of the question as to whether there is a relative 
motion of the earth and the ether. Light from 
acertain source was separated into two pencils 
by a plane-parallel glass plate, and carried by 
two equal paths back to the observing tele- 
seope, where the interference fringes resulting 
could be observed. The apparatus was set up 
ina vertical east and west plane, the path be- 
ing 200 feet long and 50 feet high. In order to 
eliminate disturbances due to temperature, the 
path of the light was inclosed in an iron pipe 
exhausted to within ;j5 of an atmosphere. 
It was then found possible to measure the posi- 
tion of the central bright fringe to within some- 
thing like , of a fringe-width. The results 
of the measurements go to show that if there is 
any displacement of the fringes it is less than 
+; of a fringe. Hence it follows that the 
earth’s influences upon the ether extends to dis- 
tances comparable to the earth’s diameter. 
The author concludes by saying that with 
these results before us we are driven to one of 
the three following extraordinary conclusions: 

“1, The earth passes through the ether (or 
rather allows the ether to pass through its en- 
tire mass) without appreciable influence. 2. 
The length of all bodies is altered (equally?) by 
their motion through theether. 3. The earth 
in its motion drags with it the ether even at 
distances of many thousand kilometers from its 
surface.’’ 


SOCIETIES AND ACADEMIES. 
GEOLOGICAL SOCIETY OF WASHINGTON, MEET- 
ING OF MAY 12, 1897. 

UNDER the title ‘Physiography of the West 
Coast of Peru,’ Mr. S. F. Emmons described 
some of the prominent physiographic features 
noted by him during a recent and rather hur- 
ried journey along the west coast of Peru as far 
as 16° south latitude, and on a trip on the 
Oroya railroad from Lima up to the western 
crest of the Andes and back. 
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First, he noticed the remarkable difference 
in rainfall and consequent change in vegetation 
experienced in the few hours’ sail from the 
mouth of the Guayaquil River, in Ecuador, to 
the most northern part of Peru. From a region 
of copious rains and tropical luxuriance of 
vegetation and often dense forests one passes, 
over night, to a region where it rains once 
in seven years, and farther, to where it is 
absolutely rainless. As far as seen, there is no 
tree growth on the west slope of the Andes in 
Peru. In the larger valleys, on the other 
hand, where irrigation is possible, sugar, cot- 
ton, and all varieties of cereals, vegetables and 
fruits flourish under cultivation. The most 
evident cause of this condition of things lies in 
the fact that the wind along the coast blows 
almost continuously from the south, coming 
from a colder to a warmer atmosphere, or one 
whose capacity for carrying moisture is con- 
stantly increasing. Hence there is no conden- 
sation until the wind currents strike the high 
mountain slopes. In Ecuador the influence of 
the highly-charged equatorial currents is felt, 
and near the mouth of the Guayaquil River the 
continental watershed pushes westward to 
within 50 miles of the coast, thus presenting a 
condensing barrier on the land“to the north- 
ward-moving currents. 

A second striking feature is the enormous ex- 
tent to which the coast bluffs and the northern 
slopes of the mountains that approach the sea 
are covered by white drifting beach sands borne 
along by the same prevailing south wind. At 
one point these sands, beautifully ripple- 
marked, completely mantled the southeast 
side of a deeply cut mountain valley to an ele- 
vation of four to five thausand feet above the 
sea level, and sand fields were observed inland, 
along north and south depressions in the ele- 
vated plateaux or pampas, 40 to 50 miles from 
the coast. 

Striking evidences of recent elevation and 
subsidence of the coast regions are most fre- 
quent, and where the coast line is formed, as it 
frequently is, of soft and readily disintegrable 
Tertiary beds it is seen to be rapidly wearing 
away under the influence of the long and 
powerful waves of the Pacific Ocean. Near 
Pacasmayo a river valley is seen to have been 
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truncated by this wearing action and at the 
same time to have been elevated about 50 feet 
within a comparatively short time. Near 
Lomas a Tertiary plain 15 to 10 miles wide, 
and reaching 500 to 600 feet above tide, be- 
tween the mountains and the sea, has been so 
recently reclaimed from the sea as to have 
seattered over its surface not only beach peb- 
bles, but frequent sharks’ teeth and occasionally 
jawbones of whales, from the latter of which 
the villagers construct the crucifixes they always 
plant upon some prominent headland. Further 
inland there isa broad peneplain nearly 6,000 
feet above the sea level, fringed by an old sea- 
beach of rolled pebbles-more or less covered by 
beds of voleanic tuff. 

The geological formations along the coast 
belt, as far as observed, are mostly granites and 
diorites, in places surrounded by horizontal 
or slightly crumpled beds from which fossils of 
probable Miocene and Pliocene age were ob- 
tained. To the former apparently belong the 
very considerable extent of petroleum-bearing 
beds in northern Peru near Cape Blanco. The 
main mass of the western crest of the Andes, 
where observed, consists of closely compressed, 
infolded limestones, slates and conglomerates, 
with intrusive andesites and other igneous rocks. 
These sedimentary beds are thought to be of 
probable Jurassic age, though no fossils were 
obtained. 

The Telluride mining district, in the San 
Juan mountains, was described by Mr. C. W. 
Purington. It is situated in southwest Colo- 
rado, on the line of the Ric Grande Southern 
Railway. It is a mountainous region character- 
ized by precipitous topography. The moun- 
tains rise to 14,000 feet from a plateau of 7,000, 
which bounds the region on the west. The 
rocks are nearly flat-bedded sedimentaries of 
Triassic, Jurassic and Cretaceous age, overlain 
in the eastern part of the quadrangle uncon- 
formably by a heavily bedded conglomerate, 
200 feet thick, above which lie 2,000 feet of 
andesitic breccias, in part waterlaid, and still 
higher 1,000 feet of voleanic flows, andesite 
and rhyolite. Diorite stocks of large dimen- 
sions have cut all the other rocks of the region 
and are most recent in age. Surface denuda- 
tion has exposed. them to view. The centers 
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of volcanic activity lies to the east of the 
sheet. 

Several well-defined fissure-systems, due to the 
action of extraneous forces, penetrate the rocks 
of the region. The systems are characterized 
by the alternation of widely and narrowly 
spaced zones of fissures. The zones of nar- 
rowly spaced fissures vary from one to ten feet 
in width, and it is along these that the work- 
able veins are found. Relative movement of 
the walls of the closely fissured zones, accom- 
panied by trituration of the included rock, de- 
veloped open space which the ore now occupies, 
The veins carry gold, mostly free, but in part 
combined with metallic sulphides, silver mostly 
in galena and freibergite, less frequently as 
stephanite, pyrargyrite, polyLasite, etc. Beside 
iron, lead, copper and zine sulphides, there oe- 
cur as gangue, predominating quartz, carbon- 
ates, barite, fluorite, sericite and other miner- 
als in small amount. Gold and silver veins 
occur closely associated. Accompanying the 
veins the wall rocks are altered, and impreg- 
nated with iron pyrite, occasionally auriferous, 
The values vary between wide limits. They 
must be given in more detail than is possible 
here. The veins show remarkable continuity 
in length, one having been profitably worked 
for a distance of more than two miles. 

The ore is of Tertiary age, is of deep-seated 
origin, and has been deposited from solutions; 
$20,000,000 is a low estimate for the product of 
the district. It has steadily increased in im- 
portance since 1875, and very rapidly within 
the last five years. Formerly silver was the 
principal product ; now much the larger output 
is in gold. W. F. MorsELL. 

U. 8S. GEOLOGICAL SURVEY. 


NEW YORK ACADEMY OF SCIENCES—SECTION 
OF GEOLOGY, MAY 17, 1897. 

THE first paper of the evening was by Mr. D. 
H. Newland, entitled ‘Occurrence and Origin 
of the Serpentines near New York.’ Mr. New- 
land spoke of the occurrence of Serpentines in 
the vicinity of New York and classified them 
according to origin into two probable divisions; 
one including those from New Rochelle and 
Hoboken, possibly derived from metamorphosed 
igneous rocks, and second, those from the other 





ee a lUelhU6elUlCU luce lel CU CO 


Jone 4, 1897.] 


localities more probably derived from some 
form of sedimentary rock. 

The second paper of the evening was by Pro- 
fessor J. F. Kemp, entitled ‘ Notes on Butte, 
Montana, and its Ore Deposits.’ Professor 
Kemp described the geological position of the 
copper and silver bearing ore rocks of Butte, 
and illustrated his talk with a number of lan- 
tern slides made from photographs in the re- 
gion last summer. He spoke particularly of 
the geological succession exhibited in the rela- 
tionship of two forms of granite, an earlier basic 
and a later acitic cut by later rhyolite flows. 

The third paper was by Professor Kemp, en- 
titled ‘ Notes on the Geology of the Trail from 
Red Rock to and beyond Leesburg, Idaho.’ 
This paper brought forth the first account 
known of the geology of about 100 miles of the 
trail mentioned, where the rocks are very 
yaried in character, but mostly early Cambrian 
quartzites, together with many igneous rocks 
including Tertiary rhyolites. The ore pro- 
ducing region is found in the valleys where the 
gravels are washed in some places by hydraulic 
force and some gold gained therefrom. 

The last paper of the evening was by Profes- 
sor C. A. Doremus, and was illustrated by a 
series of specimens received from France from 
M. Moissan, representing certain of the metals 
and carbides formed by the electric furnace. 
Some of these were very interesting geolog- 
ically, because of their peculiar properties ; par- 
ticularly the carbonates of aluminum, calcium 
and cerium, which latter, when tested with 
water, produces all the series from marsh 
gas to the heavier petroleum products. The 
specimens exhibited are for final placement in 
the National Museum at Washington, D. C. 

This being the last meeting of the Geological 
Section before the summer vacation, adjourn- 
ment was made until October. 

RIe€HARD E. DopGE. 
Secretary. 


THE TORREY BOTANICAL CLUB, MARCH 31, 1897, 

THE first paper, by Dr. Albert Schneider, 
‘The Phenomena on Symbiosis,’ and a paper 
by Leonard Barron on ‘ Horticulture in Botan- 
ical Gardens,’ were read by title, owing to un- 
avoidable detentions. 
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The evening was occupied by a paper by 
Professor Edward 8. Burgess, on ‘ Aster macro- 
phylius and its allies,’ illustrated by chart of re- 
lationship and by numerous specimens. The 
speaker sketched the history of the species 
Aster macrophyllus, in which it has been the 
custom of American botanists to include all 
large-leaved asters. He showed how diverse 
these asters are and in what confusion their 
assignment to a single species results, and indi- 
cated the characters according to which they 
form two groups, each of several species and 
varieties. 

The paper, which will soon appear in print, 
was discussed by Mr. E. P. Bicknell, who con- 
firmed the distinctions offered, by the results of 
his observations about New York, and by Dr. 
Britton, who paid a tribute to the masterly 
manner in which Dr. Gray has treated the sub- 
ject of the genus Aster, so far as material was 
then available, and who referred to the special 
need for extended field-work and further colla- 
boration which this genus has long presented. 


APRIL 13. 


Dr. ALBERT SCHNEIDER presented a paper 
entitled ‘Methods employed in the examina- 
tion of powdered drugs and their adulterations.’ 

He described certain microscopic structural 
features which he had investigated with a view 
to find characters by which to distinguish the 
more important drugs, giving details of such 
characteristics determined by him for mace, 
senna, leaves of Eucalyptus globulus, etc. 

Dr. Britton spoke of the utility of this work 
and of its object, in behalf of the new edition of 
the U, S. Pharmacopeeia, 

The paper was followed by an early adjourn- 
ment to facilitate the attendance of members 
upon the annual exhibit given by the New York 
Microscopical Society. 

EDWARD 8. BURGEss, 
Secretary. 


BOSTON SOCIETY OF NATURAL HISTORY. 
THE Society met April 7th, with thirty-two 
persons present. Professor J. Eliot Wolff 
spoke of the occurrence of tourmalines at Mt. 
Mica, Paris, Me., and gave an account of the 
locality, with a history of its discovery. Sey- 
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eral varieties were described ; also the miner- 
als formed in the rocks associated with the 
tourmalines. Two kinds of gem tourmaline 
were recognized and their occurrence in cavi- 
ties or pockets noted. Professor Wolff showed 
a series of tourmaline crystals, including two 
of the largest yet discovered ; also a number of 
the original plates illustrating Mr. Hamlin’s 
‘ History.’ 

Dr. Charles B. Davenport discussed the réle 
of water in growth. Organic growth was de- 
fined as an increase in volume. The definitions 
given by others were reviewed and analyzed. 
The processes of growth were analyzed and the 
factors involved in growth noted. The experi- 
ments and observations of plant physiologists 
assign the principal réle to water in the growth 
of plants. Experiments made to determine the 
percentage of water in the body of developing 
tadpoles at different stages show that growth is 
due chiefly toimbibed water. The réle of water 
in the development of organisms and its bear- 
ing on the meaning of curves of growth were 


discussed in detail. 
SAMUEL HENSHAW, 


Secretary. 


THE ACADEMY OF SCIENCE OF ST. LOUIS. 


At the meeting of the Academy of Science of 
St. Louis on the evening of May 17, 1897, 
twenty-six persons present, a committee ap- 
pointed at an earlier meeting presented a short 
biographic sketch of the late Dr. James N. 
Leete, for many years an active and influential 
member of the Academy. 

Mr. J. B. S. Norton read a paper embodying 
the results of an examination into the effects of 
the tornado of May, 1896, on trees about St. 
Louis, in which it was shown that, while ordi- 
nary winds have some influence on the form 
and strength of trees, in strong winds uproot- 
ing is caused by wet soil, weak spreading roots 
and a large surface exposed to the wind. If 
the roots hold, breaks may occur in the trunk 
or branches, depending on the strength of the 
wood, the form of the tree, the mode of branch- 
ing and the weight and resistance of foliage. 
While the edge of dry leaves presented to the 
wind offers little resistance, when foliage is wet 
and massed this may be very different. Local 
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variations in these several factors make a com: _ 
parison of different. species difficult. It 
shown that Acer dasycarpum was badly bro 
on account of its brittle wood and heavy foliage,” 
while the weak-wooded Tilias and Liriodend 
were also broken. Spreading-topped trees, like — 
Ulmus Americana, as a rule, were broken 4 
uprooted, though the beanches were only bent ~ 
in the tougher-wooded individuals. Asa gens 
eral thing, conical trees, like Ulmus campestris, — 
Liquidambar and most conifers and the strongy — 
wooded oaks, were little injured. Tazodium” 
distichum, from its slender form, strength and _ 
elasticity, was injured least of all. It wasshown — 
that after the tornado, which occurred early i ‘ 
the vegetative period, most of the trees contin 
ued the summer’s growth by producing new 
foliage shoots. While a few died from the ime ~ 
ability to secure food, others indicate injury by ~ 
flowering and fruiting more profusely than 
usual. It was shown that some of the trees” 
which were broken have already begun to show © 
serious decay where the branches were removed, — 
so that the final injury can hardly yet be meas. 
ured. ; 
The results observed here were compared t 
the speaker with those which have been re 
ported from time to time in connection y a 
severe storms elsewhere. 3 
The paper was discussed by Mr. H. you" 
Schrenk, who submitted some interesting speci- 
mens, slides and drawings illustrating the fore” 
mation of a double ring in 1896, resulting fre 
the refoliation of the branches denuded shortly > 
after the season’s growth had begun. 7 
WILLIAM TRELEASE, 
Secretary. 


NEW BOOKS. 
L’évolution régressive en biologie et en Sociolog 
JEAN Demoor, LEAN Messurt, Emre V. 
DERVELDE. Paris, Alean. 1897. Pp. 324) 
Guide to the Genera and Classification of 
North American Orthoptera found North 
Mexico. SAMUEL HUBBARD ScupDER. © 
bridge, Edward W. Wheeler. 1897. Pp. 87 
The Entropy Temperature Analysis of Steam Em 
gine Efficiencies. SIDNEY A. REEVE. New) 
York, Progressive Age Publishing Co. 18977 
Pp. 250. 











